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(54) FLUORINATED IONIC SULFONYLIMIDE AND SULFONYL METHYUDE, THEIR PRODUCTION AND USE 
AS PHOTOINITIATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new ionic compound having high heat stability, useful as a 
photopolymerization initiator for modifying a polymer. 

SOLUTION: This ionic compound contains at least one A+X- group (A+ is a biaryliodonium, an arylsulfonium, an 
arylacrylsulfonium, etc.; X- is an imide anion, methylide anion, etc.) such as diphenyliodonium bissulfonylimide [N 
(S02F)2]-[(C6H5)2I]+. The compound is obtained by subjecting a soluble salt of the A+X1- or (A+X1-)p in 
which X1- is a hydrophilic anion (hydroxide, chloride, etc.) and a water-soluble compound of the formula A+X1- 
in which A1+ is a highly hydrophilic cation to double decomposition in water or a mixture of water/ a light alcohol 
(methanol or ethanol). The compound is used for polymerizing or cross-linking a monomer or a prepolymer 
which can be subjected to cationic reaction as a photoinitiator constituting an acid source for catalyzing a 
reaction. 
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A + *\ t£7'J-/FH-F-^A 







< ; -X *\ ^5F7-*> [F SO2NSO2R' f] 

[RFCH2OSO2NSO2R' F ] -m, s/cii/f 
y F7-*y [FSO2C (q) SO2R' f] [Rf 
CH2OSO2C (q) S02R' F ] -m^^^tyfe 
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hSRzsmmwi^m 4-12 < 1 & 1 ^©^fn 

-X t>\ -T5K7-*V [FSO2NSO2R' f] 
[RFCH2OSO2NSO2R' f] -feb<tt [ (Rf) 2 

CHOSO2NSO2R' F ] grcittwvT-ty 

[FSO2C (Q) SO2R' f] [RFCH2OSO2 
C (Q) SO2R' F ] feKtt [ (Rf) 2CHOSO2 
C (Q) SO2R' F ] xW, 

1) Qtt, 

- C 1 B r-> SfettCN- : 

- i~3o m^mmm^m % r ;f+;fs ; 

- 6~3offlioKS®?*wrsry-;^a, 

- SR" f-, SR" fSOz- SR" FCH2O-S 

02-s/caa (r" f) 2 cho-soz- ; 

2) Rf, R* FfeitfR" f«, X-ftWJ FTMtfy 

fMita, 771, i~3 offl©MSM?^w i rs 
A-;\n7;^/H, 2~3 0ffl©j^m : ?**rf5 
(;<-Mn7*W 7;l/3+S/S, 3~3 0ffl©Kfl 

js^wrsjfi/NP^vftiBHSS (o i: Nissan 

1 -D<DA-;^u7 )V^-MA^LX^T^ iV) , 

*$«fctf 6-3 offl©KfgM?£W<rs®^n^ft7y 

3) Rf t R ' Fa-HtcSoT, 2~8f@©^i!?^ 
S M7 -y lift B b ygfr 5 UK S n S r:fffi 

4) Xtf*7-V VT-*W&% R' f t R" f 
XttRFfcR" FttHRKftoT, 2~8ffl©KfgM?£: 

set ist t -r s * y\m^o 
[B5RH12] r-^-y^s [FS02NS0 

zR'f] [C F3CH2OSO2NSO2R' f] -&Xf 

[ (CFs) 2CHOSO2NSO2R' f] 
£ t OXW W 5 K 7-* ^ £ [ F S 0 2 C 

(Q) SOzR' f] [CF3CH2OSO2C (Q) S 
0 2 R* f] Xli [ (CFRs) 2CHOSO2-C (Q) 
SO2R' f] ©^Ol^fe^XM^/Wf'JF 
T-*y- R' fH, F, CF3CH2O 

(CF3) 2 CH-O-XaiM?Il~10©^ 
;l/7MD7^;HT-$i9, QttAnyx FS 
O2, CF3CH2O-SO2, (CFs) 2CH-O-SO 
2, KfSM?3 offlOT*Wrs>*;l/+;K 7U-;k 



7 ;l^;F7 y y -;l/7;l/*;l/S, KfSM? 
1 - 8 t S^;l/7?l/t n r/F^/FX^*-;!/!! 
ZSmmiMT- 1 - 1 2 <B4tt8'0I/7Wa7;WH 
fr&ftS&fr&j^SftSfrlXfciQfcR' fH, HR 
tcft -3 TKfgM? 1 - 8 fflfcWT S <y fgft 

7 v vwmm- set mm tt% mmm 1 

[!f*«3] 7-*ytf (F SO2) 2N-, (FS 

02) 3C-, (FSO2) 2CH\ (CF3CH2OS 

O2) 2N-, [ (CFs) 2CHOSO2] 2N-, (CFs 
CH2OSO2) 2CH-, [ (CFs) 2CHOSO2] 2C 
[ (CFs) 2CHOSO2] 3 C-, r (CFs) 2C 
HOSO2J3C-, [F SO2NSO2-C Fs] [F 
SO2NSO2C2F5] [ (C Fs) 2CHOSO2NS 
O2CF3]-, [ (CFs) 2CHOSO2NSO2C Fs] 
[ (CFs) 2CHOSO2NSO2C2F5] -RX3 [C 

F3CH2OSO2NSO2C2F5] - frt>m®&n%>&fr 

[ftl] 



-ry-^a-H-^AS : 



[ft 3] 



[ft 4] 
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-s 



[ft 5] 



[ft 6] 
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u r 2 „ aii]-xaa*D, ry-;i/S©j»^jif? 

©ffit© 1 fltcfSl^LT^S l~4ffl, {f^Klil- 
2{I©g*itU Ri„, R 2 „&0 : R3~R8tt, 

• KfSM?* i~3o ©a§ix«^§i7;i^x«7 10 
y-;i/7;i^;i/a, 

• mmmm i ~ 3 o ©7;i^-^ 

• *fi^«^t ofe ©fc-g-J&fc^fgMflR 6-30 ©7 7 U 

-;i/X«7;i^;V7 V -;i/g, 

K, *X**-hS^OKS®?« 1 ~ 3 0©a, 

a< tfe i fi©^rnM?^ty^§ffixasiss«S 
sa, 

•-NO, -CN, -OH, -CI, -Br, -I, - 
F 

• Rm *^as?sna 2ffl©B«a&a ; /x«R2„ ^s. 
as?*ns2fflo«gia, xaw&SRa&tfR^ xa 
««a r s atf r s a-if »ca o t en* tog i: kscs 30 

fcJ&STSrUffiSfcj&SU M-ffiatiK*M?|S( 1 ~ 



■SSSfcto^vyif^Jt/Jk S:-R* - (OCH 
2CH2) ,-OR' -Xti-R' - [OCH (CHs) C 
H2] ,-OR* - (iW, R* «HX«KfgM?Sn ~ 
1 8©it^7;^P^aTSD, l^q^22T$«) 

CH*«5] W8S R R2.&tfR3~R 8 *^iS 

8 ©Bii7;^;VS, 2 -x^;Wv}->;k 
7x-;K SR- (OCH2CH2) y -XttR- [OC 
H (CHs) CH 2 ] y - (s^, RaHxa^M?a 

1 ~1 8 ©jW^k^kPfc ?K l^y^2 2T$5) 
* t> otf+tJ- 7 £> SfiSc^ ft S Sfr 6 LTH 

}R 2 ft S c £ t f S fit *Hi 4 £f E«© ffc^fe, 

6 ] «tS[©^x^ u v 

(AO pt, ft^^itf(W4tfS/ci6t+5>* 

ry-^a-K-^A, 7 y-;kx;w^A, ry- 
>>'7Vx^a, 4~i2{i©K 

[B*«7] (i) ~ (i v) (ont-Dic^vm 

SftSJPU 3-F-^AtSXB, (V) ~ (IX) 
©0-fcofc<fcD«2ft£^yx;l'#x^2JS, XttTS 

(x) ~ (x 1 v) oo-tojctossns^yr^;!/ 

XB, TS (XV) t£D«2ftS;J< 

y^ryx^ijs, xttTS (xv i) ~ (xx) ©t> 

fcoK«fcDg£ftS*t8l&fi#y#->>2>« : 
[ft 7] 



R2n Rin F 



ft ffl¥ 1 0- 2 2 6 6 5 8 



(t) 



l+x . 



p(TV) 



p (m) 



(V) 



cvn) 
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(xn) 



(XV) 



R 1n R 1n 



(XVT) 



— R 7 X ^ 



1 (xvn) 



p cxvm) 




(XJX) 

al) Ri„«, B-XliSSoT^TtiK, 
S©ffiffiKfSJS?©^-f nfr 1 otclS-g-LTi/^ 1-4 
fl©, ffSL<ai~2f@©ST$,D, Rzntt, [WHX 

■f tlfr 1 -DlcM&LT^Z 1~4{@©, §?$L<ttl~ 

- i~3 omvmmmttGtzw.mzrcit&ttfrti 

- i~3 0{@©^iSM?*W-f37;Hr-;i/S; 

- 6~3 0{@©KiSM?*W'f £7V-^S&L<« 

& ; 

^sa^nsa ; 

- l~3 0fllO^Jg?*#LT^T, X;V*^>K 



P(XX) 



30 yg?-\©K^©™cJ;oTf#Sn?)) fc-^A/ES; 

< it, i ^(D^7-um?*^/vr£%mMximm&(DW 

-NO, -CN, -OH, -CI, -Br, -I, 

; f^tci 5!f s L < (i l ~ l ofi©K 

(OCH2CH2) ,-0-R* -Sfcfct-R* - [OC 
H (CHs) CH 2 ] ,-0-R* - (iW, R ' Ii0~ 

i 8ffl©^M?^wrss«r;^i^ySTa&D, l 

so a 2) L* 1~1 8fi©K^M?^Wr2.S«7;l/ 
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-R' - (OCH2CH2) ,-O-R' -Sfcfci-R' 

- [OCH (CHs) CH2] ,-O-R' - (S^ 

r ' a o~i 8ffl©KfgM?£W^8»K7;i/^bya 

T<g*X 1 ^q^2 2T*W) ZtitZtty-Tfr^l' 

yS;-o-;-s-;>c = o; yn^ya-R' 

- [s i (r) 20] r R* -s/ta-o- [S i (R) 

2O] r- l^r^4 0T-£D, R' «±!2fc^ 

Ctcft^WU Rtt, 1-1 8fii©KSJg?*WrS« 
«7;^;VS> 2 -xf-;l^rS/;K 43«ttf7x-;l/^ 10 

xa 2 -DVim&T y -;vs© 2 o©^^ ^©as 
IStx^L ; 

a 3) LttL' tCflLT±!2a 2) ^fc^T^ft Lfcg 
5 a#i2 ft 8 rfffi©ST-<fe 8 ; £ 8 VHi L a, 

^X^-X£«LT^8) •b^VhTfftt) ; 20 
a 4 ) p asa*3t*ffi©»T?*oT, 2 ^ p ^ 1 0 0 
OTfeD ; 

a 5) Ztt, CH, CR, N, Si RSfcttS i R O3 
£©£§R{i:, 1 - 1 8 fBCMSM^^Wf 

a 6) Meli, JHffl««© 3 - 1 2fl (3~6fr) ©M 
§ If 6 K|H*Ol' * Vtttf U 

[B*IR8] S^^fttfiKSWr^nfiSttTfftS, # 30 
y*^y (A + ) P ©fg (A + Xr) P tft-a#fAi + X- 

© h ©?j<x a r 7i/ 3 - * (omtwzM 

r jvd v ±m&m& & as?s ft s c t t ? 8 n* 
mi Kf2«©^^ytt*°uv-©sB7?& 

7-*vXi-*«, tp'n^->F, 7n^7 
nyV7*X7x-bS/c(W ?-;]/;*;]/# h ? * 8 

£: t ^wist t t 8 msRui s t!2«©7x& 0 

T 8 , yftKJStfBJffiS:*/ v-Xtt^U* U v 

-©Si^rxa^S^ffio 

E-;Wfra#K lfx;l/X~r;k 
Wi£ t f 8 BsRHl 1 0 fciH«©£&> 

[»*«i 2] 7v#yv-*>\ x^ya^iiis 
a 7?«xa?»3§iltiD^stiT^sf^» so 



12 

!2*©>m 

13] * ys^# Rrt^'>* < t fc i a 
6 n^ii^%f*{fc¥«xtt is -stmt f set ^ft « 

fc-rSH^l 0tdf2«©7?ffio 

m»? zctzim ft zmxmi 3tt2«©7x£o 

CH*ai 5] )TOSM©fiOT«;^ */v-XB7 
U*°yv-©aatC»LT0. 0 1-1 51I%T$5 

£: t ^w® fc -r a i o \z.mm<Dtt£ a 
?%Mmi*mi?z£t*imt?zm&m i o tt2 

Why, r-bh-hy;K ?u\£uyt}~$%- 

y-7fn7^hX S?- % h'JXfbV 

Xti^ntf l/V^'J n-;l/©x— r;l/-xxr;k t7 
- s 5;-, hyxf-uyxtt^nvfuv^yn-^ox 
— r;y-7;yn-;K 7^;H3U^xyioxxf;V 

^f2«©^& 

®t-r8B*«l Otcf2«©7ateo 

9] s*sttfb^«j*v by 

- r h ^x^ is yx S 7°n tf U y y y n -;!/© if-;yt 
/ S?x— r;K h 'J tf-;l/x-r;l/ h y ^n- 
;i/7°n^yst;y , ^^/-;i/y^n^^y©v ; E'^;l/ 
x— r;K N-lfx;l/tfny h*y, 7°nk°yy*-^^ 

s c t *&mt?&m#m 1 8 k:E«o^ 0 
[ w*ni 2 o ] Ttm^m^s^^tcigssn-r set 

ttWtiktt 8 11*311 1 o tcf2«©^fe 
CH*«2 1] 7>h7tX y'7x- 

;i/-9, i o-ryh^-fey, ^yyy, 7x/fry 

y, rh7*X WVhX WWVbX ^77° 

ntf^^jj-^y-yhy, 7th7x7x ^yy~7x7 
y, i, 3, 5-hyry-;i/-2-tf^7yyst;^ 

;yStc <t y 7?§*«±tc«jt S tlT ^ 8 II«f*^ 6*8 

P*^as?sns c t *wmt -r8!i*ni2 o Kmm<D 
umm 2 2 ] K&u^m\ y y y * ^s^- l 

f#8'>*< tfeltOt/v-XB^'Jv-i, ft 
^ISSL < tt 0 -*§X«M?rFT7 y y*;l/S^H 

1 0 tcf2«©^ffi 0 

CM*« 2 3 ] W*JS l tf2«g©fb^©#ftTT\ 
*° y ^ -Wit set ^wm t f 



(8) 



ft ffl¥ 10-226658 



[IM2 4] *°y v-*^=r;i/3-;i/*ffioxx 

[ff 2 5] tert- 7f-;I/Jp U 7 

^yu—K t e r t -T^i^y-r £n*-K #y 

(t e r t-7h^->AM'-il/^->Xfl/y) , # 
y (t e r t-?>^->Xfl/» ^sasp^Sffl? 
5tl«;it^#®tt-«!t5}<S2 4fcfB«O^So 10 

imMM 2 6] 7 * h u >>x b ©{b^BSftfiKflwr 

zct mm t?z itt 2 3 ^ is«© 7?& 0 

[II5RHI2 7] SUM), (VI), (IX), 

(xv) zrciz (xv i i i) omfD*%t$te&fa 

Mi. 

[0 0 0 1] 

(ionic compound) , ZOWMk, MXfltt/^—RXf 20 

[0002] 

§ 0 Mf*s^cw^a\ cuftt^ fgST-tjfi^ 

fg) K»fSJBStt*«ffiv\ 30 

[0003] ffi%&x.tf*isgfm*G?% ; Ey~?-> 

ffl, locttf^^P^^f* (antiadhesive support; 

2.0 set, if-;i/x-r;i/ttHRfc, r^uu-h^ 

*$?VU-h£ im% -d T&#tt©«J; oT*3b% 0 xjK 
^>^-f 7$ fc« lfx;l/x— Th*4 7°©^ / V-43«t 

[0004] fi=7-tyn^mm±-m^, yv^x-r-y 

KHX (^DhVM#) £^?jfMTM£LT, 

(M?»©SSf*) t(/^m«T»tLT 
4 * C 4i, - ^ L \ it u!t v n h > c flUVj ¥T J; * Jl'j 

f t¥«*5« £g£{fc s s £S s as ? ± < , £ © £ 



CFsSOsH, HC104, HB 
F4, HPFe, HAsFe, ^3<fctfS b FsTSSo Cft 

CFsSOsFKHC 104 = HBF4<HPFe = HAs 
Fe=S b Fe 

[0 0 0 5] CXftjffTB, l£X (A-7iWn7W 
;l/X;l/*x;l/) -f 5 F (K o s h a r StiS^SWffF 
314, 0 3 1, 0 3 6^) £/c«tfX 

(A 1 1 e n 

If® 3, 6 3 2, 8 4 3f) ^©H©ttif^f Sft^T 

[0 0 0 6] S^»ffi©^©ilHjt (in situ 
preparation) ©^M^rWLT^S £ 

y v - s a y p # y v - (^ piS'tt^K s it a jg 
i o t ^©a^ftt^^-r %£t mm t a § „ c © 

5^^©^THjg'rstv^^^ffl-rna\ ^< 

[0 0 0 7] ftMfctiu «SfflatJ;oT^©«T«3g-rS 
dt^T-^So Mill (;^-7Wn7;WX 
;!/*-;!/) -f 5 F (K o s h a r SlCkS^fflSfFSI 
4, 0 3 1, 0 3 6^) ©7V ; ex'7i A igtL<B#S 

IS, fesvaex (;^7Wn7;WX;V*^W 

(Allen StCck S^SWff® 3 , 6 3 2, 8 
4 3^) ©7y^^7AiMfeL<B75>'ig^€fflL 

(A-7;^D7;l/WXM-;W (ctiS^ 
ttffitLTftffl-rS) fcffT^So L^Lft^fi 
tt (latent) " fcBf tfn« ^tl?> ©MffiB, «©^fiSc* 

f LTil ©S£^i«»Ta& ^TW^E^Ii: 

<, $/cf#etxs*°yv-a, ^fctt, 43 «t 
[0008] mmma^^i^ mm&micttjm m*. 
^iSfSTt?) feavapis (M?©e-iA) ast 

«clt(Cj;-3T, : Z<DWi-£W&t2>£ £1© 
ft\i 13 S©ffffl©TTft¥S^t^SSTa& 



LftJbT^l (masses) OMMD 

©/t ait e> n a #jr©^» wfe* /£'«-t* < , 
vmmzGmtz «t 5 iotas ftfc« ^ttisram^^r 

[0 0 0 9] *S#fffg5, 5 5 4, 6 6 4f8l^V 

*x # A, A&tf * ;i/3p- •fjh.ijf-Hc yfr 6 

as?sft«4>fc< i{i©*f-^y*#^ 

vii 7;l/*;l/S$ a 7 U -;1/S^^t&tc <fc ( J il7 -y it 

K) > F-yx (7'J-;W;W-;WfVK) Xtitx 
(7';-;WW-;W5F) tiT&So #M£JS© 

tg, ^ryx^JS&tfry^x^Jsa-g-s&^o c 

[0 0 10] 7*hUS?Xh*««LTVS7>r;l/i»tf 

t-g- $ ft t ^ s «fflg*#j»s * s (c , \mmc X o 

(M*-t£t e r t-7f;VPO, fgH7VlX-/k^& 
fc^5fc¥B^flflg (chemical amplification; ^ffofc 

^XTffifflSftS «t 5 aMi^vx^y^TSfF^xy?' 
y- t£ y ^jftfp ^gg-T <r t A^f? 5 „ 
[001 1] *'jY-©*f*yl#x 

[0 0 12] L/ctfoT*SiOlWii »MiJ©^ 

•afe l < «5g«fflxaM^a~7 * f y yx f t itffiffl 

[0 0 13] 

a, tt iffl©A + x-a$ra-^ 



(9) ff PJT 10-226658 

16 

hmmm.mw^m 4-12 ©'>& < 1 1 1 -Dn^ma 
m t mm®, LTdjm&mfcstsWk&mx?* y ^ 6 a 

s^K«tt)#yv-ao-aPT?t><j:< ;-x-a\ 75 

KI7-*y [FSO2NSO2R' f] \ [Rf C H2 0 
S0 2 NS0 2 R* f] -feL<li [ (Rf) 2CHOSO2 
NS0 2 R* f] gTclttW FT-ty [FSO2C 
(Q) S0 2 R* f] [RFCH2OSO2C (Q) SO 
10 2 R* f] t,L<tt [ (Rf) 2CHOSO2C (Q) SO 
2R* f] 1) QH\ 

- CI- Br-, SftiiCN-; 

- i~3 0il©KIIMxW-f §7;i^;vg ; 

;i/7y-;i/a, xary-;V7;^;vs ; 

- SR" f-, SR" FSO2-, SR" FCH2O-S 
Oz-SfctiS (R" f) 2 CHO-S O2- ; T-a&D, 

2) Rf, R' FfcitfR" fH\ X-Wf'JF7^V 
TfftSfcfftt, 7>yfl, 1 ~3 0f@©M^JI?^WrS 

20 A-;Nn7;^;H, 2-3 offloKSM^WTS 
(A-ap7;W) 3~3 0fi©M^ 

s?^ s fflMn ^ yftsissa ( o t n ^ s misn 

tfe 1 oO/<-Anr;^;M|i&fLT^Tt)i^) , 

-;i/S*»£a:sp^6ffl3iLTas?*fts^ ; 

3) Rf t R ' F (i-|gic4oT, 2~8fi©M^M?^ 
WTSji7-y*fMiir;P^bya^S»R^ftS-fffi 

30 4) X-*W; K7-*VTf*Si:^ R' FiR" F 
Xa Rf t R " F a-'^tcftoT, 2~8f@©M^M?^: 
#f S»7v^fc*87^*UVSfr6aS?2ft5rfl5 

a^fig-r set t -r e 0 

[0 0 14] rx^-yx-©#tc^mMfcLTa, X 
;i/*y-T5 K8or-*y [f s O2N s 02 r' f ] - % 

[CF3CH2OSO2NSO2R' f] -RCf [ (CFs) 2 
CHOSO2NSO2R' f] -W^tk R' f 

Hi F, CF3CH2O-, (C Fs) 2 CH-O-Xa 

mmm^m 1 ~ 1 o «H*7;w-n7wi a?* l 

40 <aCFs-, C2F5-, C4F9-, CsFi3- % CsF 

17 *5<tt;cio F21 -) T-a&So 

[0 0 1 5] Sfx X;l/*x;l/^^y F7-tV [F s 
O2C (Q) SO2R' f] [CF3CH2OSO2C 
(Q) SO2R' f] -RZf [ (CFs) 2CHOSO2C 
(Q) SO2R' f] -feWfift, £tR R* F a, F, 
CF3CH2O-, (CFs) 2 CH-0-Xli»;ra 

i~i oo^;F7Wn7M;H (»SL<acF 3 

C2F5-, C4F9-, CeFis-, CsFi7- % fe<fc 
t?CioF2i-) Qa, 7j<^ FSO2- CFs 

so CH2-O-SO2-, (CFs) 2CH-O-SO2- 



(10) 
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18 



x;i/*-;i/S (jifSKttCFsSOz-, C2F5SO2 

C4 Fo S 02-, Ce F13 S O2-, jS&XfCsFn S 



-V7V-9LM 

Ut \ 4] 



[fti 5] 



N=N-Rg 




02-) ; fe«ttfi~i 2ffl©M*JS?^W^§^-7 

Mar/^iH (!ffSL<(iCF3-, C2F5-, C 4 (^Mte; 
F9-, CeFis-, Cs F17 fc'itfCio F21 -) ; 

ot, l~8fi©K^M?^t-S^fffiji7-y^ftaiI 10 141), 7 1; -;Va©fiS©)»KIIM?«S^L/c 1 

[0 0 16] ±fer^*>©5^Tftt, (F SO2) 2N l±WZ<0, 7U-^S©fiS©3»^M?^|g^L/c 

(FS0 2 ) 3 C-, (FS0 2 ) 2 CH-, (CFsCH 1 ~ 4 f@, L < tt 1 ~ 2 ffl©a$:5U R i„ , R 2 n 

20S0 2 ) 2 N-, [ (CFs) 2CHOSO2] 2 N-> M/Rs-Rsfct, 

(C F3CH2OSO2) 2CH-, [ (CFs) 2CHOS - SMftl ~3 0©BliX«5Mli7;l^;l-X« 

O2] zCH-, [ (CFs) 2CHOSO2] 3 C\ r (C 7V—)\sT)\s*)\sm\ 

Fs) 2 cho s 02J 3 c-, [FSO2NSO2-CF3] - iMfii ~3 ocr/Kr-zi-a ; 

[FSO2NSO2C2F5] [ (CFs) 2CHOS - «&S*t>Ot><D«^-46^^M : JHR6~3 0©7' 

02NSO2CF3]-, [ (c f 3 ) 2CHOSO2NSO2 v-)iyuz7)i*)i7v-jm; 

CFs] [ (CFs) 2CHOSO2NSO2C2F5] - 20 - jj-4^7;i^;k 7+f7/]/^/k ^77;^;K * 

Stf [c Fs CH20 s 02NS 02 c 2 Fs] -frZffi&z X7r7;i/+;K 

[0017] ^KOft^fttt^/v-jgJB^fcsci: fr£3aR2nsKflM?IU~3 0©a ; 

S : ~> h\ *X**- h a^©K*S?a 1-30O1; 

[ft 10] - 0, N, S&tfPfr6*aSftSPfr63»?SftS 
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xna j 



-NO, -CN, -OH, -C K -Br, -I, 



[ft 1 1 ] 



- Ri„ ^6as?$ns 2 f@©«3;a&ovx«R2„ ^ 

e»jlJR^n§2f@©H^S, X&B&SRs&tfR^ x 
««&s R 5 S R 6 ant tc a -3 T c ft£ fe ol t ±t lc 

1-1 8<Dwm7)]s*uvm, m&ic&w%L<im 

»ti~i 0O7;W, t^^7;^;«ti7;F 

fBOB^S^t^yyif^^*;!/, S:-R* - (0 
CH2CH2) q -OR' -Xtt-R* - [OCH (C 




Cftl 2] 



-s 



Hs) ch 2 ] q -0R' - (iW, R' «HX«KfSM 
?iu~i 8oaair;i/4 i uva?»t) % is q ^22 



Cftl 3] 



[0 0 18] !ffSLl^v-ft-&ii4, B^SRm, 
R 2n S,riF r 3 ~ R s K^EmR 1-18 © a§t7;i^;V 
S, 2 -xg^i/'v^k 7i-;K S: R- (OCH 
2CH2) y-XttR- [OCH (CHs) CH2] y - (S 

RttHxa^jg?ai~i 8©«ar;i/^aT 

1 ^y^2 2T?£S) TSSnS*+t7W;I' 
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6 «2 ft a s lt as?3 n a f t^res 
[0019] *mmo){t&mm%i(D^*~yi>miL% 

*°y -f *z/* v nv-xa^'j i < , * 
— ^K ry-^rs^x^x^K i?7V—*?LJk 

vmmm^m 4-12 < 1 1 1 o^fisagi t sg 
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&«R£ftSo 

[0020] *^ic«ts#sp©^u-r ^yftftart) 
/c*'j3-F->)i,sm, ^s&ts ok (i 

IK ( I I I K Sfctt (IV): 
[{hi 6] 



Rin Rln 



R 2n (I) 




p on) 



[0021] ©^©lotc^oi^ru iW, 

al) RmSt/Rzn «±f2t|Wl»TfeD ; 

a 2) L' li, 1-1 8fflO^HM?*WrSiI«« 

S;S-R' - (OCH2CH2) q -0-R' -£fcB 
-R' - [OCH (CH) CHz] q -0-R' - (S 

r ' iio~i 8M(DiMmm^^tmm^7^ 

UyM-V&tJ, \£q£22T&%) £r<rr s^-y-r 
fr^uz/m ; -0- ; -s- ; >c=o ; ->nWyl 

-R' -0- [S i (R) 2O] r-R' -$fc«-0- 
[S i (R) 2 0] r— [iW, l^r^40T$^ 
R* IZtmtmVsM^L, Rtt, 1~181©M 

s) ] ^6as^6iia 1 ft2.KffiSxa2^©#ifi'a- 

a 3) L* tPLT±iea2) t*3V^TS«L 

/cS^fiiKfftSKffioSTa&s^ ; £3WiLa, # 

S ^Xaffc¥£S©ftffl KM LT«SttT?« 



a 4 ) P iiRm»mmmmT& ■ox, 2 s P s 1 0 

0 0 Tag D : 

a 5) ZB, CH, CR, N, S i R, SftB-Si 
ROsTS^T, L©itRtt, l~18ffl©KfgM? 

a 6) XatufSt<:T/g«L/ct*3DT^So 
[0 0 2 2] I'J g-F-^Z^-f 7°©ftl^i)©^T 
««S R In t R 2n i)\ 1 ~ 1 8 fi©K^M?^WT 

3iMBtt7;l/^;l>a, 2-x-^;l/-\^i/;l/S, 7x-;l/ 
S, fecfctfSR- (OCH2CH2) ,-SftttR- [0 
CH (CHs) CH2] y - (iW, Rttl~l 8fi©K 

^M?^Wra«««7;i/+;i/STSoT, K y ^ 2 
2tw) £#rs#^r;i/*;i/afr&aspfr&33! 

[0 0 2 3] *«KO#y 3-F-%lt« 

(i) s^tt (ii) ®5^©-^r*^L/Tvss^, 

KJ 3-K>KffcM§5K 
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[0024] tfya-K-^Mb^^S (i i i) s 

(IV) ©?^©-7a£MtLTt/^i§^\ #U3- 

wast «t o Tj&bftT^s # y v-ti^Mtoi 




[oo2 5] jf.mm^£%m<DM<D^)^*ymt^m 

fcfc2fI©A + #{4^t?*^y§^* 

TS (VK (VI), (VII), (VIII) Xtt 
(IX) : 
Ut\ 7] 

X- +/ R 3 

°4 

(V) 



(vn) 



(vm) 



[0 0 2 6] ©^©lolCfc^gSft, iW, 

bi) Ri„a, m-^fcii.wx'o, rv—frmtD&M 
(DwnmmmT-icm^Lfc i ~ a m, »s l < a i ~2 

- i ~3 of@©^M?*#^s*iisfcae^ti 

- i~30 ffl©KfgM?£ m? % 7)V>r~)vm ; 

- 6~3offl©MSM?^#-rsry-;i/SfeL<a 

ty ; 

- 1-3 0 WDi^igif^WLTOT. **^r;l<* 



(IX) 

7 is ym, 33 J; tf * X 7 r Til* u ymfr 6 a 3 p 

yic?^©«^©f^«cioTf#?>tis) ittshjim-, 
- o, n, s, fcitfp^saap^saHrna^a 

mmrns ; *5«ttf 
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-NO, -CN, -OH, -CI, -Br, -I, 
SRs t R433<fc£>V£fctiRi„ ^5jia 1 tlS2 0©«^ 

fc*fff!2=:fffi©S«, l~l SfflOK^Jg^Wfsa 
il«7;^L-yS ; WSL<tti~i oi© 

(OCH2CH2) ,-O-R' -$fc«-R' - [OC 
H (CHs) CH2] ,-O-R' - (iW> R' li0~ 

b2) L' ±!2a2) ^:j3^TSilL/c*l}fc£W 

L ; 

b3) ±f2a 3) (cfei/>TS«L/c,«iS^ 

L ; 

b 4 ) P a, m.mmmmwcz&'iT, 1 ^ P ^ 1 20 

b 5) Z«, CH, C R, N, SIR, S/ctt-S i 
ROsTfeoT, COfcffRtt, l~18ffl©KflM? 



24 

b6) Xli, MfH(CTS*Lfct*3DTS«o 
[0 0 2 7] BSISRm, Rs, ^«ttfR4*V 1-18 

^>;l/S, 7i-;H> fe^tfSR- (OCH2CH2) 

y -$/t«R- [OCH (CHs) CH2] y - (iW, R 

a 1 ~i ^m^mmw^^^mmtrjv^-jvm^ 
[0 028] *mmtD#vx)i*~<yL>ik^m^ 

(V) , (V I I) Sfett (V I I I) 

[0029] ^yx^^^^i.fwa (vi) 

(IX) ©d^OlOT^SftSS^ ^©{t£#J 

[0030] *«Kfc«t8B'JoPo#yi'*>'ttft:^» 

tt, '>&< it 2fl©A + #fi^t?#^yg^# 
^* ^^©'TO^ffif § fc»K+#a«©±iH7'^ 

TS (X) , (XI), (XII), (XIII), s 
felt (XIV) : 
[ftl 8] 
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c=o 

I 

CH 2 



(XT) 




p (xm) 



r 

OH, 



R 6 



(xm 



[0 0 3 1] <D5*><Dl-olc1ctfcU iW, 
c 1 ) Ri„ ±fHb 1 ) fcfc^TJggLfcSi*** 
U agJSRsfcRsa, ±12 b 1) te^T^Lfti 

c2) L* li, ±!2a2) E^TSiLftO tmt 
mMmh ; 

c3) ±f2a 3) tCfc'l/^TSaL/cMlS^W 

L ; 

c 4 ) p ttS(Mffit¥ffi©RTf * oT< lSp^lO 
0 0T$5 ; 

c 5) Z «, ±f2 a 5) fc43^T^«bfe*ft*# 
L ; ^LT 

c6) Xtt, ffff2^TS«L/ctl3DTaD?.o 



P (XIV) 

[o o 3 2] ^U7'>';i/X;i/*-^^ft-&^j©Ff J "ea, 

■&SRm, R 5 , fcitfRstf, 1-1 8fI©j^HM? 

x^;l/S, feitfSR- (OCH2CH2) y-S/cttR 
- [OCH (CHs) CH2] y - (S^ Rttl~l 8 

[0 0 3 3] *«KfC«tS^4P©fi:^ftftt % fc^tf^ 

as#AP + ff3te£ (xv) fcioT^bsnstfusw 

[0 0 3 4] 
[ftl 9] 
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d 3 ) p \±WMLmmm, i ss P ^ i o o o ^tm^ 
t ; 

d4) x<,±-£mnM%.LrcT-*y%mt>to ) 

ti^tlSWS^S^U*-^^ (p o 1 y o n i urn) 

[0 0 3 5] OCT, [0 0 3 6] 

d 1 ) L ' «fff!2a 2) UlTa^/cSlS^lrTS I [ft 2 0] 

d2) L«Mf2a3) TO^fcjgcttfcwrs : 






" (XIX) 



[0 0 3 7] 

e i) Rmatuteb i) 

- mum^ i~3o l < 

- KfSM?*M~3 offlor;i/-5r-;i/S; 

- ggglW 6~3 0jBo7y-;i/$ft(ir;i/W7 
U-;VST\ »£«^ltf siigfc^t? ; 

- s}-^7;i^;k 7ifr;i/*;K ^7T;^;K * 
X7rr;W, *+^WUv, 7ifr;i/*uv, 

t,«i?>^M?^i~3 0fi©S; 
fSM?^i~3 0fI©S; 

- 0, N, Sfc«ktfP«k!>jas&fr&ff&ftS4»a:< 
-NO, -CN, -OH, -CI, -Br, -I, 

-F ; 

e 2) L' «Mf2a2) «TfiE^*tt*#fS \ 

e 3) L«fff!2a 3) MTm^MM^t^ ; so 




e4) pli»jgUMfc©Su 2^p^l 000^ 

f ; 

e 5) Z&MEa 5) JlTjdi^fcitlS^ 5 ! 
e 6) XlZmfflMt%%^t % ; 

e 7 ) m e izmm&<D%m$>% 3 ~® 1 2 m, (n 3 ~ 
[0 0 3 8] %ttv%nfttfmk&mxv%ttw& 

[0 0 3 9] s^y V-lft^ft©^m 2Sp^3 

[0040] *?P£©^:4Mya*A+x-x« (A + 

X ) P ttttbT^fek»ttTf*So LfeibT, 
JSA*Xi-X« (A+XiO P fc, Ai + *W«*tt*^* 

y-?& % TkmrntSWn a 1 + x - 1 © y £ -t ^xras^fr 

[0 0 4 1 ] A + ^±f2tS«L/ci^a3-F-'y 
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(AO p + ^±!2^S«Lftc£?&*°y 3-f-~ 

>7A, ifyxM^')^ *°yr^;yx;y*->7A, # 
%mt^mt& (a+xi-) 7-*yxrRKn^ 

;J<£ft«$iJ|70y3-;Mc«ftT^tf^^©T\ i§« 

[0042] 7k^/ca7j</7;i/3-;i/?g^tni?§aft 
^ri)Ai + x-a, 7"F-y?A, #y>?A, 7yt-7 
a, *;i/->^i.s/cavn->^^©xMy-i' ; Ffc 

t a < * y<DMiR it A¥ l s ts «t i§»ft*£ 

[0 0 4 3] Xi^xmjR 7p5F\ TOM^X^ 
F> 7;i/3^>x;b**- h £ft«7 y-;bx;b 

**-FT£SfSA + Xi-Xli (A'Xr) p^5*«W 
Oft^ifA + X-Xa (A + X-) p^lffiU *<D*hV 

>> ajsn a x i £ ft y >? ajs k x i ftw©^^ 

jgTf&S^KfcJu NaXS^ttKX«©#*ETTfSS 
Idlt^SftT^SHlC, NaCl^KBrOi^a^S 

;HrhX 7-bh-hy;K THF, K ^ 

;l/fe L < liBI§x?-;y© i a axxf;I/*W8 cttf 

[0044] ftt?tii\ -f^y^ftfflg^fOffl-rs^ 
S ft lias? fiftfcSS; © «fc 5 fcffiSt©flS<D--f # yytW&tt 

\m s c t tcg^-r s i^s^s « 0 

[0 0 4 5] »<^t£lttc, 7Mox;v*-;vfs 
0 2 t -Dit ^UftWUcSSftQ *?*y<Dft& 
SAffiStlft^a^^yatciDfi^ 

sam^ftLfto Mt, Ats^Fso2i±c*ift 

W;H?ff6nS t fiftT^Sc t WILfto ffl 
7j\ ^7Wn7;WHO^Dli: l fUX±©F s 
oz^isr-tyizft^mm&^rctb, «t 
77^->3yTfSttT*s„ i*M«iW©ffiWt;¥W7 

RF-CH2O-S 02-RXf (Rf) 2CHO-S02-S 

(S^ R F a7;y^n7;y^;ys^g-r) 
«n? tl^tt lf-©8f jBttRtf ?Sttff g» 5 tlft o » 
<^C£^ RF-CH2O-SO2-XH: (Rf) 2C 

h 0 - s 02 -mtomm-mmsetit, m^mitx^ 
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*yixxf^ (R-CH2O-SO2) -cteKSftstf 
mtteftmm^ snzk##©H£ST*So r f 

-CH2O-S 02-&tf (Rf) 2CHO-SO2-S?: 

yyft7;yn-;yR F cH2 0HSt; (r f ) 2 ch 2 oh 

©fFffl^i D - S O2 FXtt- S O2 C 1 ffWf*^6S^ 

tttstiSo c f 3 s 02-s*t>osMfc^ftjt«'r 
si, fs o 2 s^t^ft^a-ii*4e«TSsas^ 

T«77 (ttCffiil^Mt SOT, 7 ;y 5 - -7 A 
10 ^O&JIfcftLTffiJSftttTffcS,, RfCH0 2 -0S0 
z-Xtf (Rf) 2CHO-S02SttFS0 2 -lE« 

[0 0 4 6] Ht*^©@S^i, #^#y£j&Rrtifc 

^y-7-SftayV^yv-©Si^feL<a^«Mffis 
ft t± # y v -©BfeKfflM® t l Tffl ^ 6 n § yx -r 

at/ v-sfcaTVapy -7-©s-&t> l < aans^ 

[0047] jt/^yssjctos^ns^/v-s 

ftti7°b# y £ LT*f§BJl©{fcia- 

^JA + X-X« (A + X-) pfcfiMUfcSfcTSS^fc: 

a, ^yv-sftayv^y v-t tfeic^i^^ijpf 1 

RlrS©ttK(cjS UT±KSfr 6 R 1 ~ R s S*aS?f S 0 
ft i: *H3l*»7;]/*;]>a*j»?f 8 1 ffi«[4ffiR^-\ 

© mmm.* t ft e> -r „ ^- ^^a $ ft a x;y* 
a©aK«Stt«K^©?§«fi^feftsto ^M^ft 
30 si y yg?(cK^«rf^n-r s c 1 1 «t D »6 ns 

s SKtt tc m l t , wsns^yv-tf <♦ nfttt«^ 

[0 0 4 8] Sttx— r^Sftli^^-x— r;^©^/ 
v-i:LTtt, xfi/yfr>F\ ^nifuv*^ 
F> ^^-fe^x xtf^nnnKUX fh7tFn7 

40 ^-^fi/y^7F, ^yi/i>7yx-f-;y*3 

itfx^f^ (ftt^a\ ^yi/s>';yy^^y u- fs 

ft&T^y^-K 7xx;F^'J-y-7;I/x-f;K 
7 x/-;l/A©->7 y ^i>';yx-f-;ySftli^-©7 -y ^ 
fl^ffr) , KfHM?2M~l 5fi©3ii«7-b^-;y 
(fttttfy^y^v, 1, 3-s?**-9-x 1, 3 

[0 0 4 9] lfx;Hb-a-»©^^T\ If x;l/X— fMZ 
7J g 1 ^- yl^l^t L TliStt© nSl/^/ v- cfi©Si6 T 
fiB&-SF-£»c-f §0 MtLT, if-;l/x^;l/x-r 
so ;K 7°n tf ;l/t!x;l/x— r ;K -fV7"f-;H£x;l/X-f- 
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;k #**r*y;H£x;i/X"r;k ifl/^'Jn-* 
lfx;l/x~r;k yx^yy^y n-;kyifx;l/x 
— r;K 7^ y^-M/ e^;vx-f;K 7"£yy 
;ky If x ;l/x— f 7k "Vlr+J" y Vir ~ ;Hf x ;l/X— 
f-;k if i/yyj ;Hi-)H-f;K hU 

xfi/y^ij n— ;kX ^;Hf x;kt— -r;k y^n^v^- 
■tf-yy^y — r;k y^n'v^+J-y 

y* £y-;ky If x;l/x~ r;k 2 -x^kv^kf 
x ;l/X-f;k 1 5 0 ~ 5 0 0 0 ©*° U T H F 

yif x;l/x— r;k yx^yyyy xi-;k&y if x;l/x 
~r;k h y y f n-;k7°n^y h y if -;kt~ r;k 
7 5 / 7°n tf ;kf x;l/x— r;k 2 -yx^;k7 5/x 
^;kfx;kx~ fMPfSC fctfTMrSo 
[0 0 5 0] ($ 3 P) 2 RuC hdci;54ii©#ft 
TT*f JST « T y ;kx~r ;KE> gttffctc i 0 T»jitf# 

;kfx;kx~ f;VfePf5ft5„ 
[0 0 5 1] «IBS&S!lfcLTO*«WO#y Y^yftft 

iffTts, Mid i, i -yrMtofkv (/£ 
waw^fy) , ifx^SK^/v- (/ct^ff 

XfkV, a-7W;Wfkv, fcifcfcf a-*=?)\s 
Xfkv, 4-lfx;kTxy-;k 7*t7fy) , N 
-lfx;Wfcia* Cfcfcfcfcf, N-lfx;kfny Fy$ft 
«N-lfx;kX;kfcy75 F) AW6n5o 

[0052] ^'jY-tim mm 
iis /c affl^ssti k «fc o txw y a mm* n% it 

h +y;Wfc£ft3 if X7 x a y y yvyx— r 
;k lfx;ky^n^^y;t^yF©#ftTT\ y'7/1/ 

3vk Tfr^frTV—frgrcit-yTV—fri/v^y-yt 

^f)l/kFWy>nWy (methyl hydr 
ogensi loxane) tC3^';v-Ot Fn-> 

y ;Wb£ «t o Tf#S ti 5xW y-y^n^* yxf/i- 
soMS^-rs-yn^x f yxh+-ys/cH f u 
y h * y y 9 7° n t! ;ky * n * \ * - b y * * y K 6 f# 6 
nsv";i/-y;i^o#S^(, 7"^yy;t-;k&y ifx;i/ 

s /c fcj^s&y- 1 l < a h y -f v y ry— h t ©ras 

[0053] *^t«ta«^tt, %ttym&nim 
tt x--s/£a7°y*°yv-^>a 
< £ fe i a©*^©y^yttft^ri)A + x-xtt (a + 
x - ) P t ii^-r s s i ©pg t , # & nrcmsm&i&m 
srcizp m^mmt s jg 2 spi *#t?„ 

HS^5mm*I©IE ff$L<«J?£tf5 0 0|iin 
Mm<DM%Wmt% 3 0 0m/»~ 1 c m/^OSfetC 



SSff^MllItttjg-r C t 5 rami D 

[0 0 5 4] «LT, 7tP^M©ffiffl«a, t/V-J 

/ca7°yt;yv-©iiiatLto. 0 i~i 5S« 

%, KKliO. l~5S«%T-a&S 0 

[0055] *^©y^yttfti^ri)A + x-xa (a+ 
x-) pkk i§M©^ffiT, /tt;uf, ^^!§s/ca§ 
ji 1 #fcwe;i& s y v-^s^ L/c « 

[0 0 5 6] *^©^yftffct^9A+x-x« (a + 
x-) P {±, m^m^tcummt^'u^mifmm^ 

[0057] T«i§giJ©f?iJtLT, r-bhy, y;^;y 
f^s^ft^^MRfs (Wc^y^y-r-c^ca 

li^ffl t l rffl ^ s k. a ctittmMz * s /c «> tffi 
y-7fn 7 ^hy *y-, y-, hyx 

30 ^bys/taynifbyyy x7-;y©x-x;l/-xxr 
;k y-> hyx^yy^/ta7°nk°yy^y 

a -;POx-f- ;!//';!/ xi 7^;y»feL< tt^x 

ytxxf;Vf©BjI^Pfs<: t^T?#s 0 
[0058] *^©3j©ii«tcina\ i^WfLT 

t^Tf£%^yv-fcLTfK t^JBfty WfflfSflJffitt 
ty v-$/ctt7°y*°y v-©i§MfeL< l 

jK^£E*wr « ^tf* tts« y v-^iMt s 

ma, y-, by-, f-hyx^yyioi^y 
n tf y y^ y if x;key -43 itf yx— r;k 
N-y^;Hfny fx fcfc^£3KSxa-y>-y- 

#1© I S Pfr-S PEP C t(/^iS n n n «Tm*StlT^2. 
7°ntf l/y*-^-FO 2 -7°n^x;l/X— r;kt^£ 

50 a^ct^-pfrSo 
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[0059] Rjm&yncymtsitibK, mmu^rn 
9m, vsim, xs, ys, ts^ifpm^m&zti? 

oytmt&Mic xmmwt>mt% : &m (t<^ 7 j<»T© 

I83 00nm) <D «t 5 &7^^J©9&lK©* 

X:fi t li a t a i&ga lia^iss*^ t^ki 
PlSMtLra, rvb^x ^71^-9, 10 

X/7x/X 1,3, 5-hU7U-;l/-2-k 0 ^y" 

•a T^ssic«m$ n s w 6 n So x v 7° p 
■ess. 

[0 0 6 0] tWHOS^offiSoSSQSiK©^ SWMSff 

[006I] *«Koi'*>'ttft:^fttt, l&X«fc¥« 
"rs^/v-xtt^u^uv-os^ft, m*-tsyv- 

»c «t d t# 6 n s »tt t a ft* s fttt* *r t « fflssjg 

BBJ&ffil, E-;l/x— r;l/^-f y©'>*< fcfc— 30ty 

^n^n©y-r x v-kovtbu^os 

x y y ;i/xa x y y y x y 3 yioxxf^xa 
xsf, yyyn^hy;k xyyynxhy;k ?b 
x 3 Yim^mmwnx^r^n^x^y^-^ n 

2TI : 1 ©JSI'J v-^x§ff llny/y-y 
y x W s c £ 5n 6. tiT v a „ c ©{fc#stifc:*f 
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«S^M^r§ttT£§rm ffl*.fcf A = 2 5 0 n m 

£ LTiXT©miS8n n p : I r g a c u r e 184,1 
rgacure 651, Irgacure 261, 
Quantacure D M B , Q u a n t a c u r e 

itx (v-fntesiapaD 

[0 0 6 2] £/X I^tXoOl^-KM 

fiT-t^ y v-Mt set fc*r#?& d ft 

So {?JxXi\ «l»Iltt3»Sli^Mt*^Bi§ixts*^ 
X>flXX!XrXX>;XfX ; 7JXX ij , XXU*XXlXI KX\ 

So «SlfMgiJfcLT«, 3 6 5 nm©ia 

20 fCfc(tSiKliSS#*M^'rS C t I r g a c 

u r e 6 5 1 (SSfgftO WSCfciPTSS. 

[0063] T-ry nuhy^x 

«WOl'*>'ttffc^ftlA + X-XB (A+X-) pVim* 

icfrvzo RSi^cioT, ^yv-©^«xaef^« 
^PJTfftSo emsoft^ftotfTfttx S (I I) »c«t 

oT^?n8#'J3-K-')i« > S (VI) tioT 
^M^VXMo 1 )^ S (XI) KioTgS 

ns^uxy^x^xy/^ s (xv) Kixigs 
nsjpysw-tfi^ s (vii i) tctoT^sn 

40 *bTX*7^ FtcilTS^ca^v^WLai/^j?Sc 

a, 7it->^xw- , >Aft^ &t;§^tcf#sci 

t ©T^ S l£x;l/X x D fc9 X©*° y v-Sffn* U 

fSCi;©X-^2.*°yv-©cfixa, M^-tf, t e r t 
- X)I/3-;l/OXXf;«B7y -*x-f;W^t 
fS#y?-x (7^;l/7;l/rtK) , ^x 

7i/-;PAt^i©f'Jv- *°'J t e r t-7h* 

so -y*MzM^-yxfyx *°y ten -Xh^x 
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-o-^fWfl/X XV'Jt e r t -77-)l7-?\s 
;l/3-;l/©*°y7^y I^-F> t e r t 

*°'j7^y h^snso wjv-b, J. 

V. C r i v e 1 1 o 6©C h em i s t r y of 
Materials 8, 3 7 6-3 8 1 (1 9 9 6) 

[0 0 6 4] AJ^iiSStt^-rS*?SH^©^^>ttft 

^iA*X-Xtt (A+X-) P tt, ffttESfiso&ftioSi: 

[0 0 6 5] J-XT, ^JlM^D^Hj^iDPffltfJ 
[0 0 6 6] 1 

*y^AE'X7MnXMW5FKN (SChF) 2 

1 5 gfrgts®M*isfr.m®. 1 0 om 1 %o°cimw 

L> v ! 7x-;l'3-K- l )i.7n'J F (CeHs) 2 I C 
1 2 1 g ( 1 . 43X10 - 3 mol) ttM'A-fz., m& 

mitmftTK. 1 mmmn ltc 0 s?7x-;i/a- f-7a 

a7WnxM-;M5F [N (SO2F) 2] - 
[ (CeHs) 2 I] ^CftlSt- §)*K£r«S'JU ^*Tgt 20 

ffiESSSILfco IR* : 9 1 % (2 7. 8g)„ 
[0 0 6 7] nMftffi ■ H : 2 . 2 % ; C : 3 1 . 

4 % ; N : 3 % ; F : 8 . 2 4 % ; S : 1 4 . 1 

% ; 1:27. 6% 0 

[0 0 6 8] ilj2 
*Sftyf-f i»0. 1 6 g^*S7j<THF 2 5m 1 £H 
L1t„ h'J7Wnx^/-;H. 5 3ml*»T!i: 

-;M5KNaN (SO2F) 2 2. 03gS'>If-3 30 
in* /Co 2 5 °CT- 1 UPKI^ 7 >y ft U AiftJK* 
js^fttLfco y-x^#U-*-T?8ffiS*g£ 
U ^!ft**5 0ml»C»^U ®1U zsTV~)l 

CH2CI2 MEK DVE-3 

mmm □ □ s 
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3-F-^A^ny F (CeHs) 2 I C 1 3. 2g* 

^7ja?a^U ?iiJ±^L/c 0 7. 2g (W8 8 
%) © [ (CF3CH2O) 2SO2N] - [ (CeHs) 
2 I] ♦Sm&ftfc,, 
[0 0 6 9] HffiM 3 

CrivelloS (J. Polym. Sci : Pa 
rt A: Polymer Chemistry, 
(1 9 8 9) , 2J7_, 3951-3968) ©7aS^ 

i/\ F =. F y ;y t ffE&Oil^We n Kn+-> F 
tottf 3 - * ^-m^y^y^y t g 

jS^^SciticiD, (4-txfW+->7i-;W 
7i^a-F-^iftoyxw*-h (c 8-0 
-a-F-'XAtBS^fS) ©MS^DISLtco fh? 
Xf/FTyt-^AXn 5 F©#ffiTT-|BK^M®MfS 
tc £ D 7j< F^x^jg-^jcfi-py- h ij^A7x^- F * 

**^y€y*ff?fco ^ftoWFy (MEK) 
6 0m 1 FF©ci©ft:^8 g©)§^c*y»7Aex7;v 
tnX**-;W 5 F 3 . 0 2 g %taX.1t<, jg^Sf*S 

ii/xc 1 ii.'rti'Sjfiii'xiffitL, ^rk^/y>z> MFxxx/F* 
^-F^asb/co p-^y-x/^u-^-KfflH-r 

•&fc„ me KiDmmomm^M^-^yfvm^t 
zt. mmimmmmmm^-Dtc (8. 0 4 g) 
9 8%) „ mvm^mKmim&mmznzk 1 ) 

vm&toztax.TWfffi.yvti'av (c h 2 c i 2 ) * 
sK«s^«fciifi7 5 x n T^fsiEiif^T o /to m 

[0 0 7 0] 

Hi] 

CDMDVE E+ DVE-3 1:1 
s>10% s>10% 



®]M Mlxy BVE- 1 7*F-1 PDMS 10 PDMS 500 
s s c>l% s>2% s>l% 



s = i§M-2 0ii% (w/w) 

c = ffljgft (ytmmmm^wmm^m^m 

DVE3 = h yxf i/y^y 3-;V^fc;l/x-f;V 

b v e - l = 7# x-X^-M/ if-;i/x-r;i/ 

7*F-1 = ftfSIS^Xhffli|:l'J (t-7F*>^;M^>X 

fl/V-3-y7/xf;V7^yF-b) 1 : 1 

PDMS io = a, (» - F'j^f ;F-xn^->-*yxXf;PxnWy : B 

SlOcSt, Mw 81250 

PDMS500= |W|_t, SI500cSt, Mwl7250 

[0071] *^»Maw^ffi«ttTit7j<tt©!§m * so /v-Rtf^yv-fti©iin6oso«n7'cRnStt^ 



(20) 
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To xzmmm^mi 2&m 8<Dmmtm*t>-3 (f 

f>M+->7i^;W 7x^3-F-^i (C 1 2 
-3-Fx7Z0 t (*^^r^W->7x-;W 7 
xx;F3-Fx7Z> (C 1 8-0-3-F-710 ©If 

So 

[0 0 7 2] HgBM 4 

2 -if^+^^DS KfrSPSlLfc 2 -x=F;W\ 
^J^l/V^S/* A 1 9. 3g*, tTX [tTX (->7i 
zMX7^7i^y) ] /VyV^h, (0) £r^-xt 
T£««©#ftTT-7n^;/-t? y l 5 . 7 g fcgjSS 
«„ £ 5 LTf#5>ti/c 2 -x^;l/-\^i/;l/-<y-tf y l 
9 g fcaBTFfc o VimmLfc h y 7MnSii:i7K 
#)©^§«M^^i§^L, 3 7{fcT h U 72* 3 . 5 g 

fc*S7j<37iMH. 2 g^An^rc„ «ffiS*n-*y-x 

/^^-^-T-ssLrco awe, jae^»*r-bh- 

hy;l/3 0mncj§^U fFl!TMJ7Al 0gt« 
i?T h U 7 A 2 g fc^tyzk 2 0 0ml fcaff, C ftfc* 

y7Z*£X7;i/Tnx;i/*-;W5 F i 4 g^ftn^fco 

-x/^u-*-T?»fflE*e£fSi:, t£X- [4- 
(2-x^;l/"v£~>;l/) 7xx;l/3-Fx7A©tfX7 

ttf fc^fWi^f bK^S tf-> y n - >?fifc:2t L T 7 x# y 
p Fe-tsg-a-Lfctrx (Fx^^y-tfy) 3-Fx7 

To c ©{fc^WiSgfififlJ 3 ©f fc^&i t) fe ft 

;k 2 -x^;l/^->;l/^y i/itfrx.— r;l/X« 2 -x 
^;Wvr^>;Ft£x;l/x-- ril/fOfgiftt/Y-ol^ 
^rttffiT S © tff lc#f!J"P$ 3 o 
[0 0 7 3] Hfflfll 5 
#ffi5 0 m 1 tpCDTV fyt^i/^y-tfy 4 0 gtcBKl 
0 0ml cF©7x^;l/3-FV h;Hy^W*-h 7 
8. 4g«STU ii^*SS-P2^Hajfbfe 0 R 

iJW^>'7x-;W 7x-;i/3-K-7ib;Vxyx 
;l/**-F©iJUKfcx-r;l>T?^U SSiLfco (7 

M4-M 5gtKN (SO2F) z 7g^0°C©7]< 
15 0ml cFTiH^-TSclfctiDlfXT'^TnX;!/* 

5 0ml "Pfflffl U !§ffi^Hfg^-y:fc 0 (7 U ;FT4^> 
7xx;l/) 7xx;l/3- Fx7AtTX7;l'TnX;l'#x 
MS Kfr&*aSftS38e«*THF 6 0ml TmR 
U <1W«, a«WW«&OTSft#XAP (7;Fn 
y) fcflf*., THF60mlW7nna#SH 2 Pt 

C 1 6 9Omgtfi0^^>nWyt (tKnf 

7) O^;l0 (G e 1 e s t In 



c. , Tullytown, PA, *S©TfJI&5K HM 
S 3 0 1 2 5 % S i H, Mw 1 9 0 0) ©3*°y 
v-8. 5 gfcAftfcHg^XntcHALfco il^ffel 
£M?ITt2B^M5L7t 0 ^©i^ l-^-feyi g 

^ira^, s^s*i^mH^ 0 -y^^yy^tist, 

S i HJS^-OI R^^FC^^m-M^SflTSclt^ 
(7'JM+>'7xX)l/) 7xx;l/3— Fx7A 
If X7WnXWx/W 5 F©7 y ;Fg t ^ 

10 *°yv-©s i HS©p^©kFni/y;WfcM«fl2ti 

y/-;k>ti^-y, i§» (thf. /ifejg fyyy-;iv 

Rtfx— r;W ^3 0HDMLTlf»L7£o 

[0074] mmm & 

6. 5 g©fy7Mn^^yXMV75 FC Fs S 
0 2 NH 2 £10. 8mL©tfy>>'y^6 OrnL©-^ 
nnyyyFFT--l 5 "CtMWLT, lOmLO-^n 
pyyyyi©3. 6mL©IftX;V7y;l/t4. 6m L 

©l, l, l, 3, 3, 3-^v^y7/]/Tn-2-7n 

20 /i/~fr*m~FmuLrco cos^w*- 1 5 °ct i b# 

H, (2 5°C) T-4B^JfffL7Co C©SJS 

S^*»»LTiS«*n-*y-x^#w*-T?g 

SLft. 5 gOSffll^-HJ^A^WrS 5 OmLTk^ 
KJfOHfWffit^JS^L/T, 18. 4 5g©»#L/c 
IfX [4- (-^7x-HM-t) 7xx;l/] g^x 
— r;PCH'X^7Mn*X7x-h (AkhtarS© 
T^ffi (Chem. Mat. (1990), 2, 732 Ktf K.T. Chang * 
M#ffffl4, 1 9 7, 1 7 4f) fcf£oTH«Lfc) * 

fln*^ *©S^*^s>;]/3xtfAjp-;]/*Aft;fcB! 

so y x ^ u i/7 *7 x n Atir n -mmm 

@f*^^b7c 0 ^©il©2 8g (7 8%) ©{fc^ft 

[0 0 7 5 ] 
[ft 2 1] 



. ] 



[0076] 7 

Abe?) (*Sff It® 5, 534, 557^) ©7affi^ 

ens^t •77x^;Wi-f;i"D7y 
-y^7hSJSt, -f-hySJSf* (P2O5/CH3S 
O3H) fF©lifj (J . Org. Chem. (197 
3) , 3 8, 4 0 7 1) (CiD, tTX (4-7WD7 
xx;l/) - [4 (4-^yyV*7x^*) 7x- 
M x;P*x72*y- ^^x;P*^- F^© id (cUSI 
L7c 0 4 - ^y^;^7 xx;Wi-T^ 1 5g, 
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4, 4* -i?7MP^i-;VX;V*^Kl 2. 4 

g, Eiftyy2 0. 6g^?vxwyi2 0 6 g 

U SJS?l-&»^ 8 0 °C 3 if Lfto 
[0 0 7 7] SJS^t^Sn^lfX 
x-;l/) - [4 (4-^V^;I/7i-;W) 7i- 

F y >72^2 o o g t*y>^trx7;^nx;^*-;P 
-f 5 F 1 2 g %^tS7k 7 0 0ml icm^rio £Mhrc\£ 
X (4-7Wn7x-;W - [4 (4— -*;/yV;K7 
x-;F^) 7x-;H x;i/*-»>AottJR*itB'JU 10 
2-7°n/V-;Hr^#£S H E 12ti7co SI»*t : H : 
3.06%; C : 5 3 . 8 % ; N : 2. 03%; 
F : 1 1 % ; S : 1 8. 6% 0 

[0078] mmm s 

tby7^t7x^-M3. 2gt9, 10-v7 
ntryh^-bvi 9. o 4 g?ri 8 o°c©N-^-f;i/ 

k°n 'JFyiOOml KjgfrLfco (D P 

A) **H:U ^nn*;Vi/iit/-;Ml^ft^6f| 

[0 0 7 9] DPA 6g, 7nt7^V4. 2 gRtS 20 

fty^Fyx (7;V*nx;V*-;W ^f-'JFiOg 

^PJ7^X3tAtX/cME K 4 0ml ^60W2 
4 BffSMU f#5ft/cM^»S^gftJifc# y f A 

/to *31S : 




[0080] d©^a^BaK«7^^^>3>tSi^a 

SftTSSo H a c k e r 6 (*Sf#!fH4 , 7 6 0, 

0 13^) Ei^lS b Fe-tC-Ot/^Tieig^tlTV^S 
}g7^ r£ t Bft fi&WK, 6 ft S 

r^^y^n^yftw^^igttTa&si 5 

^STfeSo 

[0081] mmm 9 

1 5g<o^;i/*7 , h'N+ifysi o g o»y7i 

1 5 0°CT2 0 0mL©N-^^;Hfay F 
V4>©18. 67g©l, 2 -ex (2-7nnxF^ 
-» x^ytSKMctia^ *°yx-f-;l/^if 

(THF) /ifcjg (^x^;l/x— r;W feitf*— ggg 
rtTCis^PIti DftSf So *°y v-asfeffijfcKT? 

[0 0 8 2] ftsis, iix^-^-feiffW^xA 

□ (Ar) *i*ft3n77X3ifT?, 7g©Jpyv- 
£1 2 0mLO^Dn^y (CH2C lz) t?§» 
U 4. 8 g© 2-7nt7^r F 7x7 yfcfflffiSfinf 
So ii^J^4 o°CT-»MTT-A[]^-r?»o 
fcfflSfSo S*S*ifcBffiJOfflS« 1 2B#fS»rrSo 
^V7xt->;i'X;i'*-^^7D5 FfcUB'JU v^n 
n ^ * itfx— r;i/Tf^f So 

[0 0 8 3] 5 g©*iJ7xt-y;VXM-7A7D5 
K*6 0mLO*l£i!f»U ?§y«£r«ilU Cftfc, 2 
5mL«7j<4i©2. 5 g©*y7AlfX (7Wnx;i/ 
-T 5 F K ( F S O2) 2 N TMsin-f S ; ft 

Wffi ««u *ff £ 1 BfHSs&'r So *° y 7 x 
t->;i/X;i/*^7 A ifX7Wnx;i/*-;W 5 F*° u 
v-^tjfgijL, f s (ssww) o 

[0 0 8 4] 
[«2] 



ME K 



F yxfl/y^'J n-;l/^lfx;l/x- 
*^;l/X^;I/$- h y 



[0 0 8 5] ggfiftffl 1 0 
*^©FJt£©*° y >tt{t^©?g«tt*, Cr ivel 
lotocfctflam (J. Polym. Sci.; Polymer Chemistry, (1 
979), 17, 3845-3858) \zMr> Til8L/c*° V (3~F 

©!§»ttti:t«L/c 0 Crivello»C«tS#y3- 
F-7iA«, H3»^S©#ftTT (4, 4* -N-V 
W5F) v>7xx;l,3-Fx>>2^ny F£rm-7b 

V-n^co i , i o - x * y -^^--^ &c f ^ yxf^fin L 



fz.m, N a P F e ©#fiTT««-S?f S C fctCck Df# 
fco *SiOfk^tlttN a P F6©ftfc>D ^SN a + (F 
SOz) 2 N-, Na* [ (CFs) 2CHOSO2] zN\ 
Na + (FSO2) 3C ©ia^ffifflLT«»»L7cFX51- 

[0 0 8 6] 
[S3] 



(22) 
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C2H4CI2 



(FS0 2 ) 2 N- Rlig s 
[(CF 3 ) 2 CH0S02] 2 N- s s 
(FS0 2 ) 3 C- s s 
PF§ 3sg i 

mek = ^f-;i/x^;Krh-:/ 
p E P c = 7°n k° u;/*-;}^- h 
NMP = N-^^;l/k°D'J F> 
[0 08 7] Kuczinski OKMtfFfg 5 , 5 5 

o, 1 7 m) icfHKstiTvsistt^yx^-^i* 10 

^;H£ a y F VNMP 1 7°n tf h k 
Mi6t8»B/^^-*-=2 2MP a 1/2 <D?g«tcL 
^jg^SrVo r-^VMFe- (M=P, As, S b) * 
(FSO2) 2 N"Xtt [ (CFs) 2CHOSO2] 2 N-^ 

mm, ^fjuwhx rthx r-feF-xF-y 

;1^©1 5MPa 1/2 
[0 0 8 8] UMl 1 20 

( ? ^ y) i/?w*v#i?x.-)\/-f0?\*y-y)\s*v * 

T-thV MEK 



-x^i/ft-^-F- 

X7x-F (Irgacure 261, Ciba-G 
e i b y, X) ( [ [Fe] ] + PFV) 10g* 

x^yi 5mi c|i©*y^^ifx7;^nx;v*x;w 

5 F 5. 7 g©!§r«^a^/c 0 U^m* 1 B5H«#U 
*'J^A^7Mn*X7i-hKP Fe^SS'JL 

[0089] jg»asaft©«s**TSt^'r 0 

[0 0 9 0] 
[*4] 

DVE-3 CDMDVE E+DVE-3 1:1 



ffFell-(FS02)2N- 



s>8% s>5% 



CDMDVE=^DAWy^ 
E =tTX7x7— ;PA >>' 

DVE-3 =Fyifl/V^j3' 
MEK = ^^X^l/^hy 
[0 0 9 1] ^-7affi^fSilLT, 1 0 gOI r g a c 
u r e 2 6 1 tftVVl* (7MnXM-;W (F 
U7Mn^^yxM-;W -Y 5 F K (fso 2 ) N 
S 02 C Fs 7 g£rSS2#3 (^y) i^n^y 
^i/'i-^-i (7;Wnx;i/*-;W (hU7;i/*a 

^^yXM-;W -fSF [ [Fe] ] + [ (FSO2) 

NSO2CF3] -^gs^cff6n«o 
[0092] mmm 1 2 

7fe Fx F y ;!/ 5 m 1 -vmRLfcmm lml*0 °Ctdi 
j$Lmh-HJ;l/50ml ^ywio-by 
(Aldrich, Milwaukee, tKS) 1 0 g 

tnxW-W 5 F 9 . 5 g fcinfcfco 1 if 

* y -x/^y-^-TSSL/c 0 iWfeoi&K&aM* 
5tU x-x^^n^T»LTS|gHS^ft 0 ISHJf? 

mvm^tircf^y x.v ->^7ik*x7Wnxw 

[0 0 9 3] TtH^tfr : H : 4. 7 ; C : 4 3. 
8; N : 3. 6 5; F : 1 4. 8 ; S: 16. 

8 0 

[0094] mmm 1 3 



£/-;l/v>t£x;l/X" r;l/ 
fy i/>/;l/x— r;l/ 
tTx;l/x— r;P 

3. 4gO [t'X (HJ7;M-P7-feF^» 3-F] 
30 ^y-ffy^ 5 o m L© h ;i/xyttiT?jg?££ Lft5gO 
l, 2-^7xnfc;H^y (Aidrich, s^?*^ 

^2 5 m L ©TK^TrSfStC 3. 6 g©# y 
(7WnX;l/*x;W -T^K^cnKftlAfeo -Y5F 
y<Dm<DB<D y x n -fe y:rsf*©ifc»£l|g l fite# 

[0 0 9 5] SggjfflJ 1 4 

rv"t£x (7^nxhU;W tcj; Dff^L/t^y-^y 
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1 Title of Invention 



NEW FAMILY OF POLYMERIC PHOTOINITIATORS 



1. Ionic compound comprising at least one group A~X", characterized 
in that 

- A + is a canonic group selected from the groups consisting of 
biaryltodonium, arylsulfonium, arylacylsulfoniuro, diazonium 
groups and organometallic cations comprising a transition metal 
complexed with at least one unsaturated cycle comprising 4 to 12 
carbon atoms, said cationic group possibly being part of polymer 

- X* is an imide anion [FSC^NSC^R'f]' or 
[RfCH20S0 2 NS0 2 R'p1- or [(RFhCHOSC^NSC^Rp]-, or a 
methylide anion [FSC^CCQSOzR'f] - or 
[RfCH 2 OS0 2 C(Q)S02R , f}- or [<R F hCHOS02CtQ)S02R'F]- * 
which: 

1) Q represents; 

- H-,Cl-,F~,Br-orOk 

- an alkyi radical having 1 to 3 0 carbon atoms; 

- an aryl or alkylaryl or aiylalfcyl radical having 6 to 30 
carbon atoms; 

- a group R*f- s a group R"fSC>2-, a group R-pCI^O-SC^- 
or a group (R"f)2CH0-S02S 

2) Rp and R'p, as well as R*p possibly when X" is a memylide 
anion, are independently selected from the group consisting of 
fluorine, perhaloalkyl groups having 1 to 30 carbon atoms, 
(peihaloa]kyl)alkojty groups having 2 to 30 carbon atoms, 
perhalogenated cycloaliphatic groups having 3 to 30 carbon 
atoms possibly containing hcteroatoms selected from O and N 
and/or possibly carrying at least one perhaloalkyl chain, and 
perhalogenated aryl groups having 6 to 30 carbon atoms; or 

3) Rp and R'p together form a bivalent radical selected from 
perfluorinated linear alkylene radicals having 2 to 8 carbon 
atoms; or 

4) when X' is a methylide anion, R'p and R"f on the one hand, or 
RF and R"p on me other hand, together form a bivalent radical 
selected from perfluorinated linear alkylene radicals having 2 to 
8 carbon string 
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2. Compound according to claim 1 characterized in that the anion is a 
snlfonimide anion having one of the forming formulae [FSO2NSO2RV]", 
[CF 3 CH20S0 2 NS02R , f]- and [(CF3) 2 CHOS02NS0 2 R , f]-, or a 
sulfonylmethylide anion having one of the formulae [FS02C(Q}S02R. i f]-, 
[CF 3 CH 2 OS0 2 C(Q)S0 2 Rf]- <»■ E(CFR 3 > 2 CHOS02-CCQ)S02R , f]*» a 
which R*p is F, CF3CH2CK (CF 3 ) 2 CH-0- or a perfluoroalkyl group having 
1 to 10 carhon atoms and Q is selected from the group consisting of 
hydrogen, FS0 2l CF3CH2O-SO2, (CF3) 2 CH-0-S0 2 -, alkyL aryl, alkylaryi 
or arylakyl groups having at most 30 carbon atom, perfiuoroalkylsulfonyl 
group having 1 to 8 carbon atoms, perfluoroalkyl groups having 1 to 12 
carbon atoms; or Q and R"f together form a bivalent perfluorinated linear 
alkylene group having 1 to 8 carbon atoms. 

3. Compound according to claim 1 characterized in that the anion is 
selected from the group consisting of (FS02)2N - , (FS02) 3 C", 
(FS0 2 ) 2 CH-, (CF 3 CH 2 OS0 2 ) 2 N-, I(CF 3 )2CH0S0 2 ]2N-, 
(CF 3 CH20S02) 2 CH-, [(CF 3 ) 2 CH0S02]2CH- J [(CF^CHOSO^C-, 
[(CF 3 ) 2 aiOS02]3C- 5 [FS0 2 NS0 2 -CF 3 J-, [FS02NS0 2 C 2 F 5 ]-, 
[(CF 3 )2CH0S0 2 NSO 2 CF 3 ]- J [(CF 3 ) 2 CHOS0 2 NS0 2 CF 3 j-, 
[(CF3) 2 CH0S0 2 NSO 2 C 2 F 5 ]- and [CF 3 CH 2 0S0 2 NS0 2 C 2 F 5 ]- 

4. Compound according to claim I characterized in that the cation 
has the formula 

in which Z is selected from the goup consisting of: 

- aryUodonhrai groups 

- sulfonium groups 
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- acylsulfonium groups 




and in which Rjn represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any one of the free carbon atoms of 
the aryl group, R2q represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any one of the free carbon atoms of 
the aryl group, and groups Ri a , R2 n and R3 to Rg are independently 
selected from: 

• linear or branched aliyl or arylaliyl radicals having 1 to 30 carbon 

• alkenyl radicals having 1 to 30 carbon atoms; 

• aryl or alkylaryl radicals having 6 to 30 carbon atoms, inclu ding those 
which have condensed nuclei; 

• radicals having 1 to 30 carbon atoms and selected from the group 
consisting of oxaalkyls, azaaliyls, tbiaalkyla, phosphaalkyls, 
oxaalkylencs, azaalkylenes, thiaalkylenes, phosphaalkylenens, 

• radicals having 1 to 30 carbon atoms Including a sulfoxide, sulfone, 
phosphide oxide, phosphonatc group, all these radicals being obtained 
by addition of oxygen on sulfur or phosphorus atoms; 

• aromatic or alicyclic heterocyclic radicals comprising at least one 
heteroatom selected from the group consisting of O, N, S andP; 

• -NO, -CN, -OH, -CI, -Br, -1, -F; 

• or two snbstituents selected from R^ and/or two substituents selected 
from R2n, or substituents R3 and R4, or substituents R5 and R6 
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together form a bivalent radical which, form a cycle with the group 
carrying it, said bivalent radical selected from the group consisting of 
linear alkylene radicals having 1 to 18 carbon atoms, benzo biradicals 
possibly carrying at least one substitnent preferably selected from the 
group consisting of alkyl, oxaalkjd or alkenyl radicals having 1 to 10 
carbon atoms, oxaalkylene groups having the formula 
-R'-(OCH2CH2) q -OR- or -R*-[OCH(CH3)CH2]q-OR'- & whicl1 R ' is 
H or a linear alkylene radical having I to 18 carbon atoms and 
1<H<22. 

5. Compound according to claim 4 characterized in mat the 
substituents Ria, and R3 to Rg are independently selected from the 
group consisting of linear alkyl radicals having 1 to 18 carbon atoms, 
2-ethyihexyl, phenyl, oxaalkyls having formula R<OCH2CH2)y- or 
R-[OCH(CH3CH2]y- in which R is H or a linear alkyl radical having 1 to 
18 carbon atoms and l£y£22. 

6. Ionic compound according to claim 1 characterized in that it is 
made of a polycationic part (A + )p comprising a plurality of oniurn units and 
a number of anions X - in sufficient number to ensure electrical neutrality to 
the compound, the onium units being selected from the group consisting of 
biaryliodonium, arylsulfonium, arylacylsulfonium, diazonium, 
oTganomctallic cations comprising a transition metal which is complexed by 
at least one unsaturated cycle comprising 4 to 12 carbon atoms. 

7. Ionic polymer according to claim 6 consisting of a polyiodonium salt 
having one of the Formulae CO to (TV), or a polysulfonruni salt having one 
of the Formulae (V) to @X), or a poIyacylsuHbnium salt having one of the 
following Formulae (X) to (XIV), or a polydiazonium salt having the 
following Fonnulaa (XV), or an organometallic poryonium salt having one 
of the following Formulae (XVI) to (XX): 



R 2n Ri» Ri„ R 2n (T) 
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inwhich; 

al) represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any free carbon, atom of the aryl 
group, R2a represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any tree carbon atom of the 
aryl gcoup, groups Ri n and R2n » weU groups R 3 to Rg being 
independently selected from: 

- linear or branched alkyl or aryklkyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aryl or alkylaryl radicals having 6 to 30 carbon atoms, including 

those which have condensed nuclei; 

radicals having 1 to 30 carbon atoms and selected from the group 
consisting of oxaalkyls, azaalkyls, thiaallyls, phosphaalkyls, 
oxaalkylenes, azaalfcylenes, thiaalkyienes, phosphaaTVylenes; 
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radicals having 1 to 30 carbon atoms and including a sulfoxide, 
sulfone, phosphine oxide, phosphonste group, all these radicals 
being obtained by addition of oxygen on sulfur or phosphorus; 
aromatic oi alicyclic heterocyclic radicals comprising at least one 
heteroatom selected from the group consisting of O, N, S and P; 
- -NO, -CN, -OH, -CI, -Br, -I, -F; 

or two substituents selected from Ri n and R2 n acdVor substituents R3 
and R4 and/or substituents R5 and Re together form a bivalent radical 
which form a cycle with the group carrying it, said bivalent radical 
being selected from the group consisting of linear alkylene radicals 
having 1 to IS carbon atoms, benzo biradicals possibly carrying at 
least one substituent, preferably selected from me group consisting of 
alkyl, oxaalkyl or alkenyl radicals having 1 to 10 carbon atoms, 
oxaalkylene groups having the formula -R'-(OCH2CH2)q-0-R'- or 
-R'-[0CH(CH3)CH2lq-O-R'- in which R' is a linear alkylene radical 
having 0 to 18 carbon atoms and l£q£22; 

a2) V represents a bivalent radical selected from the group 
consisting of linear alkylene radicals having 1 to IS carbon atoms, 
substituted or non-substituted phenylene groups, oxaalkylene groups 
having the formula -R'-(0CH2CH2)q-O-R'- or 
-R'-[OCT^CH 3 )CH2]q-0-R'- in which R' is a linear alkylene radical 
having 0 to t& carbon atoms and l*q£22, -0-, -S-. >O0, siloxane 
groups -R'-O-tSi^OJr-R'- or ■O-[SiCR)20]r- 13340 in which R' has 
the meaning given above and R is selected from the group consisting 
of linear alkyl radicals having I to 18 carbon atoms, 2-ethyIbexyl, 
phenyl, (preferably R - CH3 or phenyl) or a direct bond between two 
carbon atoms of two non-condensed aryl groups; 

a3) L represents a bivalent radical selected from the group 
defined in point a2) above for L'; or represents a segment made of at 
least one non-ionic monomer unit or having an ionic group which is 
not sensitive towards the action of actinic radiation (in this case L 
represents the average space between the active ionic groups); 
a4) p represents the number of recurring units, 2<p^l000; 
aS) Z represents CH, CR, N, SiR, S1RO3, R being selected from 
linear alkyl radicals having 1 to 18 carbon atoms, 2-ethylhexyl and 
phenyl; 
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a6) Me represents a transition metal selected from the group 
consisting of transition elements of columns 3 to 12 (lines 3 to 6) of 
the Periodic Classification. 

8. Process for the preparation of an ionic polymer according to claim 
1 characterized in that it consists in carrying out a metathesis in water or a 
water/light alcohol mixture between a salt (A+Xrip of polycation (A+) p 
and a compound Ai+X" which ate soluble in the reaction mixture, anion 
Xi having a hydrophilic character, and Ai + being selected from alkali and 
alkali earth metals. 

9. Process according to claim 8 characterized in that the anion Xi" is 
a hydroxide, a chloride, a bromide, a hydrogenosulfate, a 
dihydrogenophosphate or a methylsulfonate. 

10. Process for the polymerization or cross-linking of monomers or 
prepolymers capable of cationk reaction, characterized in that there is used 
a compound according to claim 1 as photoinitiator constituting a source of 
acid catalyzing the reaction. 

1 1. Process according to claim 10 characterized in that the monomers 
are selected from the group consisting of compounds which include a cyclic 
ether function, a cyclic thioether function, a cyclic amine function, vinyl 
compounds, vinyl ethers, oxazolines, lactones and lactames. 

12. Process according to claim 10 characterized in mat the prepolymer 
is selected from the group consisting of compounds in which cpoxy groups 
are carried by an aliphatic chain, an aromatic chain or a heterocyclic chain. 

13. Process according to claim 10 characterized in mat it consists in 
mixing the photoinitiator with at least one monomer or prepolymer capable 
of cationic polymerization, and subjecting the mixture obtained to actinic or 
(3 -radiation. 

14. Process according to claim claim 13 characterized in that the 
reaction mixture is subject to radiation after having been formed into a 
thhin layer. 
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15 . Process according to claim 10 characterized in mat the quantity of 
photoinitiator used is between. 0.01 and 15% by weight with respect to 
weight of die monomer or prepolymer. 

16. Process according to claim 10 characterized in that the 
photoinitiator is used in the form of a solution in a solvent which is relative 
to die polymerization reaction. 

17. Process according to claim 16 characterized in that the inert 
solvent is selected from the group consisting of acetone, metbyl-ethyl 
ketone, acetonimle, propylene carbonate, y-butyrolactone, ether-esters of 
mono-, di~, methylene or propylene glycols, cther-alcohhols of mono-, di- 
triethylcne or propylene glycols, esters of phthalic acid or citric acid, 

18. Process according to claim 10 characterized in that me reaction is 
carried ont in the present of a solvent or a diluent consisting of a compound 
which is reactive relative to the polymerization. 

19. Process according to c l a im IS characterized in mat the reactive 
compound is selected from the group consisting of vinyl mono- and diethers 
of mono-, di-, tri-, tetraethylene or propylene glycols, trivinyl ether 
trimethyiopropane and divinylether of dtmethanol-cyclohexane, 
N-vinylpyroUdone, 2-propenylether of propylene carbonate. 

20. Process according to claim 10 charactericd in that a 
photosensitizer is added to the reaction mixture. 

21. Process according to claim 20 characterized in lhat the 
photosensitizer is selected from the group consisting of anthracine, 
diphenyl-9, 10- anthracene, perylene, phenothiazine, tetracene, xanthone, 
tbioxanthone, isopropylmioxantone, acetophenone, benzophenone, 1,3,5- 
triaryl-2-pyrazolines and derivatives thereof, in particular substituted 
derivatives on the aromatic nuclei by means of alkyl, oxa- or azaalkyl 
radicals. 
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22. Process according to claim XO characterized in that die reaction 
mixture additionally contains at least one monomer or prepolymer capable 
of free radical polymerization and a compound capable of releasing an 
initiator of free radical polymerization under actinic or p-radiation or under 
heat 

23. Process for modifying the solubility properties of a polymer 
having groups sensitive towards adds, characterized in that it consists in 
subjecting said polymer to actinic radiation or ^-radiation, in the presence 
of a compound according to claim 1. 

24. Process according to claim 23 characterized in that the polymer 
contains units of ester or aiylether of tertiary alcohol units. 

25. Process according to claim 24 characterized in that the polymer is 
selected from the group consisting of terttobutyl polyacrylates, tertioburyl 
polyitaconates, po^tertiobutoxycarbonylosyslyrene), 
poly(teitiobutoxystyrenc) . 

26. Process according to claim 23 characterized in that it is used for 
chemical amplification of photoresists. 

27. Process according to claim 23 characterized in mat it is used with 
a compound having one of Formulae (HI), (VI), (TX), (XV) or <XVHT). 
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3 Detailed Description of Invention 

The present invention concerns ionic compounds, meir process of 
preparation and their use as photoinitiators for the cationic polymerization 
or cross-Unking of monomers and piepolymers, or for the modification of 
solubility parameters of certain polymers which may be used as 
photoresists. 

A polymerization which involves a mec hani s m of the cationic type 
has many advantages, hi particular, it is fast, even at low temperature, the 
rate of utilisation of the monomer is high and sensitivity towards 
atmospheric contaminants such as oxygen is low as compared to free 
radical or anionic polymerizations. 

Monomers, prcpolymers and polymers containing cycloaliphatic 
epoxy functions and their vinyl ethers are increasingly used such as in the 
paint, varnish, inks, glue and anti-adhesive support industries. Moreover, 
vinyl ethers generally appear free of toxicity contrary to acrylates or 
methacrylates. Monomers and prepolymers of the epoxy type or of the 
vinyl ether type may be polymerized by different methods, cationic 
polymerization being particularly interesting. 

Cationic polymerization catalysts are generally considered as acids 
within the meaning of Bronsted HX (proton donors), or as acids within the 
meaning of Lewis (receptors of electronic doublets), these operating in the 
presence of a co-catalyst which is a source of protons. These acids must be 
sufficiently strong to ensure stability to the canonic specks which is either 
carried by the monomer or by the growing macromolecular chain, which 
means that the corresponding anion X- should possess a nucleophilic power 
which is as low as possible. The Bronsted acids which are most often used 
as catalysts for cationic polymerization are CF3SO3H, HCIO4, HBF4, 
HPFg, HAsFtf and SbFs. These acids are classified as Mows with respect 
to initiation and propagation speeds, as well as obtention of the highest 
molecular weights: 

CF3SO3H < HCIO4 » HBF4 < HPFg « HAsFg w SbF 6 . 
More recently, compounds with acid character such as 
bts(perfluoroallrylsulfonyl>imide (US-A-4,03 1,036, Koshar et al) or 
bis(perfluoroai|kykulfonyl>nethane (US-A-3,632,843, Allen et al) have also 
been used. 

It is known that the preparation in situ of polymerization catalysts 
has many advantages. The production in situ of an acid which is capable of 
catalyzing the cross-linking of a monomer enables indeed to prepare a fluid 
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monomer or a prepolymer (tiierraoplastic or solution) and to give it its final 
properties, for example by a simple treatment with a radiation. This 
technique is very much, used for inks, paints, adhesive films and ant- 
adhesive films. It should also be noted that the preparation of the acid in 
situ from a salt enables in many cases to prevent the storing and handling of 
acid compounds which are more corrosive man the corresponding salts. 

The catalysts may be prepared in situ by heat treatment For 
example, ammonium or metal salts of bis(perfluoroaJkylsulfonyl)imide 
(LTS-A-4,03 1,036, Koshar et al) or ammonium or amine salts of 
his(perfluoroaUcylsu]fooyl)in6ihane (US-A-3,632,843, Allen et al) have 
been used to obtain in situ, by heating, the corresponding 
bi5(perfluorQaIkyUuIforryl>imide or bis(perfluoioalkylsulfonyl)niethane, 
which thereafter acts as catalyst These catalysts, so called "latent", 
however, only present a limited interest due to the necessity of an extended 
heating at high temperature to obtain a release of the acid, this release being 
in addition progressive and not integral with the initiation. On the one 
hand, the result is a low reaction speed and on the other hand, polymers of 
mediocre quality with respect to molecular weight polydispersity and 
coloring. 

The acid catalysts may also be prepared in situ by actinic radiation 
(such as photons whose wavelength corresponds to ultraviolet visibility, y 
and X radiation) or by p-radiation (beam electrons) on a suitable salt. Such 
a salt which is chemically labile under actinic or p-radiation bringing about 
the release of the corresponding acid with a strong catalytic activity, is a 
photojnitiator. The advantages of such a process axe numerous: the release 
of the catalyst by radiation is rapid and practically complete, which causes 
a simultaneous initiation of the growth of the chains, and therefore a more 
homogeneous distribution of the masses with a lesser polydispersity, and 
better mechanical properties. The polymerization may he carried out at a 
relatively low temperature which prevents decomposition or coloring of 
materials obtained, as well as the formation of bubbles when a solvent is 
used or when the reaction mixture contains a volatile additive which is 
intended to be rnaintained in the final material and which plays the role of 
plasucizing agent 

US-A-5,554,664 describes salts which can be activated under the 
effect of energy in which the cation comprises at least one cation selected 
from organometallic cations comprising an aromatic compound based on an 
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arcne or a pentadienyl ligand and a transition metal and also from 
iodonium, sulfonium, pliosphonimn and carbonium cations comprising a 
transition metal and in which, the number of anions is sufficient to 
neutralize the charge of the cation, the anion being a 
tris(alkylsulfonylmethytide), a bis(alkylsnlfonylimide), a 
tris(aryIsulfonylmemytide) or a bis(arylsulfonylimide} salt in which the 
alkyl or aryl group is possibly peifiuorinated or highly fluorinated. Salts of 
a simple metal, diazonium salts and ammonium salts are excluded. These 
salts may be used as photoinitiators for the cationic polymerization of 
olefins, 

It is also known to use acids produced by actinic radiation to 
degrade the resins contained in a film constituting a photoresist. This 
technique is particularly efficient for photoresists with chemical 
amplification, in which very small quantities of protons catalyze the 
decomposition of groups such as esters containing a group derived Horn a 
tertiary alcohol (such as, for example, a tertiobutyl group), which is part of 
a macromolecular chain. This technique thus enables to modify the 
solubility parameters of a resin exposed to actinic radiation and to carry out 
operations of selective masking and engraving such as used in 
microelectronics. 

The inventors have now found new ionic compounds which, under 
the action of an actinic or p-radiation, enable to give acids which have been 
round to be good catalysts for cationic polymerization or for modification 
of polymers. 

It is therefore an object of the present invention to provide a new 
family of ionic compounds, a process for their preparation as well as their 
use as photoinitiators for the cationic polymerization or cross-linking of 
monomers, or for the modification of polymers, for example, when they are 
used as photoresists. 

An ionic compound of the present invention contains at least one 
group A + X" and it is characterized in that: 

- A + is a cationic group selected from the group consisting of 
biaryliodonium, aiylsnlfonium, arylacylsulfonium, diazonium 
groups and oiganometalhc cations comprising a transition metal 
complex with at least one unsaturated cycle comprising 4 to 12 
carbon atoms, said cationic group possibly being part of a polymer 
chain; 
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- X" is an anion of an hnide salt anion [FSC^NSC^R 1 !!]" or 
tR F CH20S0 2 NS02R , F ]- or [(RFfeCHOSC^NSC^R'F]-, or * 
methylide anion pSC^CtQiSC^RF]- or 

[R F CH 2 OS02C(Q)S02R*Fr 01 [(Rf^CHOSC^CCC&SC^R'f]- m 
which: 

1) Q represents: 

- H-,Cl-,F-,Br-orCNs 

an alkyl radical having 1 to 3 0 carbon atoms; 

- an aiyl or aliylaryl or arylalkyl radical having 6 to 30 carbon 

- a group R'f - , a group R"fS02*> a group R"fCH2O-S02- or a 
group (R m f) 2 CHO-S0 2 -; 

2) Rp and R'p, as well as R"f possibly when X" is a methylide anion, 
are ba^f«ndently selected from the group consisting of fluorine, 
perhaloalkyl groups having 1 to 30 carbon atoms, 
{perhaloaOcyl)alkoxy groups having 2 to 30 carbon atoms, 
perhalogenated cycloaliphatic groups having 3 to 30 carbon atoms 
possibly containing neteroatoms selected from O and N and/or 
possibly carrying at least one perhaloalkyl chain, and 
perhalogenated aryl groups having 6 to 30 carbon atoms; or 

3) Rf and R'p together form a bivalent radical selected from 
perfhwrinated linear aBcyiene radicals having 2 to 8 carbon atoms; 
or 

4) when X" is a methylide anion, ftp and R"f on the one hand, or Rp 
and R"p on the other hand together form a bivalent radical selected 
from linear perfluorinated alkylene radicals having 2 to 8 carbon 
atoms. 

As particularly interesting examples of anions X", anions of 
sulfonimide salts (FSC^NSC^RFFs [CF3 CH 2 0S02NSO 2 R'f]" and 
[(CF 3 )2CHOS0 2 NS02R'F]" 3 m which me radical R'p is F, CF3CH 2 0-, 
(CF3)2CH-0- or a perfluoroallcyl group having 1 to 10 carbon atoms 
(preferably CF3-, C2F5-, C4F9-, C 6 F 13 -, CgFn- and C10F21-) may be 
mentioned, 

Sulfonyimetbylide anions [FS0 2 C(Q)S0 2 R'f]". 

[CF 3 CH 2 OS02C(Q)S02R , f]". [(CF 3 ) 2 CHOS02C(Q)S02R , F]". m which 
Rp is F, CF3CH2O-, (CF 3 )2CH-0- or a perhaloalkyl group having 1 to 10 
carbon atoms (preferably CF 3 - 3 C 2 F5-, C4F9-, Cflis-, CgFn- and 
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Clo F 21-) in which Q is selected from the group consisting of hydrogen, 
FS0 2 -, CF3CH2-0-S02-, (C2? 3 )2CH-0-S02-, alky], aiyl, alkylaryl or 
arylaJkyl groups having at most 30 carbon atoms, perfiuoroalkylsulfonyl 
groups having 2 to 8 carbon atoms (preferably CF3SO2-, ^FsSOj-, 
C4FgS02", C6F13SO2- and CgFi7S02-) and perfluoroalkyl groups having 
1 to 12 atoms carbon atoms (preferably CF 3 -, C2F5-, C4F9-, CgF]^-, 
CgFi7- and CiqF21~); or in which Q and R'p together form a bivalent 
perfluorinated linear aliylene group having 1 to & carbon atoms may be 
mentioned. 

Among the anions defined above, those which are part of the 
group consisting of (FSC^N"*, (FSC^C-, (FSC^CH- 
(CF 3 CH 2 OS02)2N-, [(CFs^CHOSO^N-, (C^^^O^CU; 
[^3)2-^050232^, [(CF 3 )2CH0SO 2 ] 3 C- J t(CF 3 hCHOS02] 3 C", 
[FSO2NSO2-CF3]-, IFS02NS02C 2 F 3 ]-, [(CF 3 )2CHOS02NS0 2 CF3]-, 
[(CF 3 )2CHOS02NS02CF3]-, [(CF3>2CH0SO2NS02C2Fs]- and 
ICF3CH2OSO2NSO2C2F5]- are particularly interesting 

A compound to the invention may be in the form of a monomer. 
It is then defined as a compound A+X" in which X is such as defined 
previously and the cation A + is represented by Formula 




in which Z is selected from me group consisting of: 
aryliodonium groups 




. groups 



—3 




acylsulfonium group 
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and in which Rin represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any free carbon atoms of the aryl 
group, R.2n represents 1 to 4, preferably 1 to 2 groups which are identical or 
different and are bound to any free carbon atoms of the aryl groups, and 
groups Rin, R^, and R3 to R$ are independently selected from: 

- linear or branched altyl or arylallcyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aryl or alkylaryl radicals having 6 to 30 carbon atoms, including 

those which have condensed nuclei; 

- radicals having 1 to 30 carbon atoms selected from the group 
consisting of oxaallkyls, azaalkyls, thiaalltyls, phosphaalkyls, 
oxaalkyleaes, azaalkyienes, thiaatkylenes, phos p haal k ylenes; 

- radicals having 1 to 30 carbon atoms including a sulfoxyde, 
sulfone, phosphme oxide, phosphonate group, all these radicals 
being obtained by addition of oxygen on the atoms of sulfur or 
phosphorus; 

aromatic or alicyclic heterocyclic radicals comprising at least one 
heteroatom selected from the groin? consisting of O, N, S and P; 

- -NO, -CN, -OH, -CU -Br, -I, -F; or 

- two substituents selected from Rjjj and/or two substLtuents 
selected from Hgn OT substituents R3 and R4, or substituents R5 
and Rg, which together form a bivalent radical which form a cycle 
with the group which carries it, said bivalent radical being 
selected from the group consisting of linear alkylene radicals 
having 1 to 18 carbon atoms, benzo biradicals possibly carrying at 
least substhuent preferably selected from the group consisting of 
alkyl, oxaaJkyl or alkenyl radicals having 1 to 10 carbon atoms, 
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the cxaalkylene groups being represented by formula 
-R'-(0CH2CH2)q-0R'- or -R'-[OCHCCH 3 )CH2]q-OR.'- in which 
R' is H or a linear alkylene radical having 1 to IS carbon atoms 
and l<n<22. 

The preferred monomer compounds are those in which the 
substituents R^, R2n ^ R 3 13 R8 ^ independently selected from the 
group consisting of linear alkyt radicals having 1 to 18 carbon atoms, 
2-ethylhexyl, phenyl, oxaalkjrts represented by formula R-(OCH2CH2)y- or 
R.[OCH(CH 3 )CH2]y- m whiflh R is H or a linear alky! radical having 1 to 
18 carbon atoms and 1^22. 

The compounds of the present invention may also be in the form 
of polyionic oligomers or polymers made of a polyranonic part (A+)p 
comprising a plurality of ionium units and a number of anions X" sufficient 
to ensure electrical neutrality of the compound, the onium units being 
selected from the group consisting of biaryUodomum, arylsulfbnium, 
aiylacylsulfonium, diazomum, organometallic cations comprising a 
transition metal complexed with at least one unsaturated cycle comprising 4 
to 12 carbon atoms. 

A specific family of polyionic compounds according to the 
invention comprises polyiodonium salts in which a canonic part which 
comprises A + units is associated with a number of anions X" such as 
defined above, sufficient to neutralize the charge of the canonic part, said 
salts being represented by one of the following Formulae (I), (EE), (HI) oi 



CTV): 
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in which: 

al) Rin and R2 n have the meaning given above; 

a2) L' represents a bivalent radical selected from the group 
consisting of linear alkykne radicals having 1 to 18 carbon atoms, 
substituted or non-substituted phenylene groups, oxaallylene groups 
corresponding to formula -RHpO^OBOq-O-R'- or 
-R-[0CH(CH)CH2] q -0-R'- in which R' is a linear alkylene radical having 0 
to 18 carbon atoms and l£q£22, -O-, -S-, >C=0 siloxane groups 
-R'-O-tSiOR.^OIr-R'- or -O-CSi^OJr- in which l£r<40, R 1 has the 
meaning given above and R is a linear radical having 1 to 18 carbon atoms 
or 2-ethylhexyl or phenyl (preferably R - CH3 or phenyl) or a direct bond 
between two carbon atoms of two non-condensed aryl groups; 

a3) L represents & bivalent radical selected from the group 
defined in point a2) above far L'; or L represents a segment constituted by 
at least one non-ionic monomer unit or having an ionic group which is not 
sensitive to the action of actinic radiation (L in this case representing the 
average space between the active ionic groups); 

a4) p represents the number of recurring units 2<p<1000; 

a5) Z represents CH. CR, N, SiR, SiR03, R being selected from 
linear alkyl radicals having 1 to 18 carbon atoms, 2-ethylhexyl and phenyl; 

a6) X is such as defined rffevioushy. 

Among the polyiodonium type compounds those in which the 
substituents Ri n and R2n are independently selected from the group 
consisting of linear alkyl radicals having 1 to 18 carbon atoms, 
2-ethylhexyl, phenyl, oxaalkyls conesponding to formula R^OCI^O^y 
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or R-[OCH(CH3)CH2]y- in which R is a linear alkyl radical having 1 to 18 
carbon atoms and l<yS22 are particularly preferred 

When the polyiodoru'um compound of the invention corresponds 
to Formulae (Tj at (U), it is in the form of a dimer or a polymer comprising 
iodonium ionic group in the polymer chain. 

When the polyiodonium compound corresponds to one of 
Formulae (HI) or (TV), it is in the form of a polymer in which the iodonium 
ionic groups are carried by hanging substituents. 

Another family of polyionic compounds according to the 
invention comprises polysulfonium salts in which a canonic part which 
comprises at least two units A+ is associated with a number of anions X" 
such as defined above, sufficient to neutralize the charge of the cationic 
part, said salts being represented by one of the following Formulae (V), 
(VT), (Vta (VHT) or (K): 
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P(K) 
in which: 

hi) Ri n represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any free carbon atoms of the aryl 
group, substifiients R\ n and substituents R3 and R4 being independently 
selected from: 

- linear or branched alkyl or arylalkyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aryl or aflcyhayl radicals having 6 to 30 carbon atoms 

including those which have condensed nuclei; 

- radicals having 1 to 30 carbon atoms selected from the group 
consisting of oxaalkyls, azaalkyls, miaallyls, phosphaalkyls, 
oxaatkylenes, azaalkylenes, tbiaalkylenes, phosphaalkylenes; 

- radicals having 1 to 30 carbon atoms including a sulfoxide, 
sulfone, phosphfne oxide, or phosphonate group, all these 
radicals being obtained by addition of oxygen on the atoms of 
sulfur or phosphorus; 

- aromatic or alicyclic heterocyclic radicals comprising at least 
one heteroatom selected from the group consisting of O, N, S 
andP; 

- -NO, -CN, -OH, -a -Br, -I, -F; 

or groups R3 and R4 carried by a same atom on the one hand 
and/or two subsutuents selected from on the other hand together form a 
bivalent radical which forms a cycle with the group which carries it, said 
bivalent radical being selected from the group consisting of linear alkylene 
radicals having 1 to IS carbon atoms, benzo biradicals possibly canying at 
least one substituent preferably selected from the group consisting of alkyl, 
oxaalkyl or alkenyl radicals having 1 to 10 carbon atoms, and oxaalkylene 
groups corresponding to formula -RXOC^CH^q-O-R'- or 
-R'-[OCH(CH3)CH2]q-0-R'- in which R'isa linear alltylene radical having 
0 to IS carbon atoms and Kr jo? 
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b2) L' is such as defined in paragraph. &2) above; 
b3) L is such as defined in paragraph a3) above; 
b4) p represents the number of recurring units, l^p^lGOO; 
b5) Z represents CH, CR, N, SiR, SiRC^, R being a linear alkyl 
radical having 1 to 18 carbon atoms or 2-ethylhexyl or phenyl; 
b6) X is such as defined previously. 

Polysulfonium compounds in which the substituents R^, R3 and 
R4 are selected from the group consisting of linear alkyl radicals having 1 
to IS carbon atoms, 2-ethylhexyl, phenyl, oxaalkyl corresponding to 
formula R-(OCH2CH2)y or R-{OCH(CH3CH2]y- in which R is a linear 
alkyl radical having 1 to 18 carbon atoms and l<y^22, are particularly 
preferred, 

When a polysulfonium compound of the invention corresponds to 
one of the Formulae (V). (VET) or (VTO), it is in the form of a polymer 
having ionic groups in the chain. 

When a polysulfonium compound corresponds to one of Formulae 
(VI) or (IX), it is in the form of a polymer in which the ionic groups are 
earned by lateral groups. 

Another family of polyionic compounds according to the 
invention comprises polysulfonium salts in which a canonic part which 
comprises at least two A + units is associated to a number of anions X" such 
as defined above sufficient to neutralize die charge of the canonic part; said 
salts corresponding to one of the following Formulae (X), (XT), (XII), 
(Xffl),or(XIV): 
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P 

c=o 




(XT) I Ri ^P (xm) 



' Rin R 1n 

D 



(XI 



.«5 R fil 



P (XIV) 
in which; 

cl) has the meaning given above in paragraph bl) and the 
subsutuents R5 and R<s have the same meaning as the substituents R3 and 
R4 defined above in paragraph bl>- 

c2) L' has the meaning given in paragraph a2) above; 

c3) L has the meaning given in paragraph a3) above; 

c4) p represents the number of recurring units, l<p51000; 

c5) Z has the meaning given in paragraph a5) above; 

c6) X is such as defined previously, 
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Among the polyacylsulfonium compounds, those in which the 
substituents Rjjj, R5 and Rg are selected from the group consisting of 
linear alkyl radicals having 1 to IS carbon atoms, 2-etbylhexyl, phenyl, 
nxaalkyls corresponding to formula R-fOCH^CH^ or 
R.-[OCH(CH3)CH2]y in which R is a linear alkyl radical having 1 to 18 
carbon atoms and lsy<22 are particularly preferred. 

A fourth family of compounds according to the invention 
comprises salts in which the cationic part AP"*" is a polydiazoninm 
corresponding to Formula (XV): 




N J P (XV) 

in which: 

dl) L 1 has the meaning given in paragraph a2) above; 

d2) L has the meaning given in paragraph a3) above; 

63) p represents the number of recurring units, l^p<1000; 

d4) X has the meaning given previously. 

A fifth family of compounds according to the invention comprises 
organometaUic polyonrum compounds corresponding to one of the 
following Formulae: 

Rm R 1n (XVI) 
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el) Rin has the meaning given in paragraph bl) above and 
substrtuent R7 is selected from; 

linear or branched alkyl or aryla&yl radicals having 1 to 30 
carbon atoms; 

- alkenyl radicals having 1 to 30 carbon atoms; 

aryl or alkylaryl radicals having 6 to 30 carbon atoms 
including those which have condensed nuclei; 

- radicals having 1 to 30 carbon atoms selected from the group 
consisting of oxaaflcyls, a2aalkyls, tm'aaliyls, phosphaalkyls, 
oxaaflylenes, azaalkylenes, tbiaalkylenes, phosphaalkylenes; 

- radicals having 1 to 30 carbon atoms including sulfoxide, 
sulfone, phosphine oxide, phosphonate groups, all these 
radicals being obtained by addition of oxygen on the atoms of 
sulfur or phosphorus; 

aromatic or alicyclic heterocyclic radicals comprising at least 
one hcteroatom selected from the group consisting of O, N, S 
andP; 

- -NO, -CN, -OH, -CL -Br, -I, -F; 

e2) L' has the meaning given in paragraph a2) above; 
e3) L has the meaning given in paragraph a3) above; 
e4) p represents the number of recurring units, 2<p£l000; 
eS) Z has the meaning given in paragraph a5) above; 
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e6) X has the meaning given previously; 

e7) Me represents a transition metal selected from the group 
consisting of transition elements of columns 3 to 12 (lines 3 to 6) of me 
Periodic Classification. 

As examples of compounds in which the cationic part is an 
organometallic polycation, polymers containing ferrocenium units (in 
particular those which include vinylferrocenc, polyalkylbenzene-ixon- 
cyclopentadiene units), polymers which include nickelocenium units, and 
polymers which include tricaibonyl manganesccyclopentadiene units may 
be mentioned. 

Among compounds of the polymer type, particularly those for 
which 2£p£30 are preferred. 

The ionic compounds A+X" or (A + X")p of the present invention 
are in general insoluble in water. They may therefore be prepared by a 
process consisting in carrying out a metathesis in water or in water/light 
alcohol (methanol, ethauoL propanol) mixture between a soluble salt 
A+Xi" or (A" H Xi")p in which Xi" is an anion of hydrophilic character, and 
a compound A^'X" soluble in water, Ai + being a cation which is highly 
hydrophilic. 

The soluble salts A+Xj" in which A + represents an iodonium, 
sulfonium, acylsulfonium, diawmhnw cation or an organometallic cation as 
defined above, and the soluble sails (A+Xj^ in which (A+) p represents a 
potyiodonium, polysulfonium, polyacylsulfonium or polydiazonium 
polycation, or an organometallic polycation, such as defined previously, are 
preferably selected from the salts in which the anion X\- is a hydroxide, a 
chloride, a bromide, a hydrogenosuLfete, a dihydrogenophosphate or a 
methyisulfbnate. These anions being highly soluble in water or li ght 
alcohol, lhey promote solubility. 

The compounds Aj+X - which are soluble in water or iu 
alcohol/water mixtures are preferably selected from sinToninudes and 
sulfonylmelfaanes of sodium, potassium, ammonium, calcium or 
magnesium. The choice of the cation depends of course on the ease of 
obtention and mimminri hydrophilic character required to produce the 
solubility. 

When a compound A+X" or (A+X") p of the invention is prepared 
from a salt A+Xf or (AtXf^ in which Xi is a chloride, a bromide, an 
alkylsulfonate, an alkoxysulfonate or an atylsulfonate, in which me salts of 
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sodium NaXi or potassium KXi are insoluble in the usual solvents, it is 
advantageous to cany out the reaction in the presence of an NaX or KX 
salt. The solubility of these salts in solvents even of average polarity being 
appreciable, the insoluble salts such as NaCl, KBr precipitate while the 
ionic compound of the invention remains in solution. As solvents, acetone, 
methylethylkfitone, acetonitrile, THF, esters such as formates or methyl or 
ethyl acetate may be mentioned. 

It should be noted that any other process of ionic exchange may 
be used, for example a process which would use an ion exchange resin or a 
process of selective precipitation. 

The inventors have surprisingly found that the compounds having 
fiuorosulfonyl FSO2 groups were stable in the presence of cations winch 
arc sensitive to actinic radiation in that the acids released were active to 
initiate reactions of polymerization or cross-linking by means of cation 
species, Moreover, the anions in which the negative charge is delocalized 
on the FSO2 groups have been found to be capable of inducing remarkable 
solubilities of the corresponding salts in the usual solvents, comparable to 
those obtained with perfluoroalkyl groups. The anions combining one 01 
more FS0 2 in replacement of perfluoroalkyl groups have, however, a lesser 
molecular weight and are therefore active at lower weight fractions. Their 
cost is more advantageous since the process does not require methods of 
chemical lluormation which have low yields. The same properties of 
solubility and activity during polymerization have been noted with 
compounds containing the groups R F -CH 2 0-SO2- and (Rp)2CHO-S02-, 
Rp representing a fluoroalkyl group. Surprisingly, the carbon-oxygen bond 
of a group RF-CH2O-SO2- or (Rp^CHO-SC^- is stable during hydrolysis, 
contrary to what is observed with hydrocarbonated sulfonic esters 
(R-CH2O-SO2). In addition, anions comprising the groups 
RF-CH2O-SO2- and (Rp)2CHO-S02- are easily obtained from -SO2F or 
-SO2CI derivatives by the action of corresponding halogenated alcohols 
RFCH2OH and (Rp)2CH20H which are produced industrially. Compared 
to analogous compounds having groups CF3SO2-, die compounds 
containing a group FSO2 are less corrosive towards metals such as 
aluminum because they form a protective layer of fluoride which is an 
important element in the technology of paints. It appears that the groups 
RPCHO2-OSO2- and (Re^CHO-SO^ have a behavior which is analogous 
to that of group FSO2- 
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It is also an object of the present invention to provide for the use 
of the ionic compounds of the invention as photoinitiators which are 
sources of Breasted acids used as polymerization of cross-linking catalysts 
for monomers or polymers capable of cationic reaction or catalysts for the 
modification of polymers. The process of polymerization or cross-linking 
of monomers or prepolymers capable of cationic reaction is characterized in 
that there is used a compound of the invention as photoinitiator which 
constitutes a source of acid which catalyzed the polymerization reaction. 

When compound A+X" or (A+X") p of the invention is intended to 
be used as photoinitiator for the polymerization of monomers or 
prepolymers which are polymerized by a cationic reaction, the choice of 
groups Rj to Rg is made among me above radicals in order to increase the 
sohibility of said compound in the solvents which are used with the 
monomers or prepolymers and as a function of the desired properties of the 
final polymer. For example, the choice of non-substituted alkyl radicals 
gives a solubility in low polar medium. The choice of radicals comprising 
an oxa- or sulfone group gives a solubility in polar mixtures. The radicals 
including a sulfoxide, sulfone, phosphine oxide, phosphonate group 
obtained by addition of oxygen on the atoms of sulfur or phosphorus may 
confer to the polymer obtained, improved properties with respect to 
adhesion, brightness, resistance against oxidation or UV. 

Among monomers of the cyclic ether or thiocther type, ethylene 
oxide propylene oxide, oxetane, epichlorhydrin, tetrahydrofbrane, styrene 
oxide, cyclohexene oxide, vinylcyclohexene oxide, glycidol, butylene 
oxide, octylene oxide, glycidyl ether and esters (for example glycidyl 
methacrylatE or acrylate, phenyl glycidyl ether, digfycidylether of bisphenol 
A or its fluorinated derivatives), cyclic acetals having 4 to 15 carboms (for 
example dioxolane, t,3-dioxane, 1,3-dioxcpanc). 

Among vinyl compounds, vinyl ethers constitute a very important 
family of monomers sensitive to cationic polymerization. By way of 
example, ethyl vinyl ether, propyl vinyl ether, isobutyl vinyl ether, 
octadecyl vinyl ether, ethyleneglycol mono vinyl ether, diethyleneglycol 
divinyl ether, butanediol monovinyl ether, butanediol divinyl ether, 
hexanediol divinyl ether, ethyleneglycol butyl vinyl ether, trietbyleneglycol 
methyl vinyl ether, cyclohcxanedimethano monovinyl ether, cyclohexane- 
dimethanol divinyl ether, 2-emylhexyl vinyl ether, poly-THF-divinyl ether 
having a molecular weight of between 150 and 5000, diemyleneglycol 



(53) 



ft ffl¥ 10-226658 



monovinyl ether, trimethylalpropane trivinyl ether, arninopropyl vinyl 
ether, 2-diedrylamiiioethyl vinyl ether may be mentioned. 

Vinyl-methyl ethers which contain one or more CH3CH=CH-0- 
groups and which are advantageously obtained by isomerization of the 
corresponding alfyl ethers in the presence of a catalyst such as 
(<J>3P)2RuCl2 may also be mentioned 

Other vinyl compounds may also be subject to a canonic 
polymerization in the presence of a potyionic compound according to the 
invention used as phatoinitiators. By way of example, 1,1-dialkylethyienes 
(for example sobutene), aromatic vinyl monomers (for example styrene, 
a-alkylstyrene such as a-methylstyrene, 4-vinylanisole, acenaphtene), 
N-vinyl compounds (for example N-vinylpyrolidcme or 
N-vinylsnlfonarnides) may be mentioned by way of example. 

Among the prepolyymers, compounds in which epoxy groups are 
carried by an aliphatic chain, an aromatic chain or a heterocyclic chain, for 
example glycidyl ethers of bisphenol A which are ethoxylated by 3 to IS 
ethylene oxide units, siloxanes having lateral groups of the type 
epoxycyclohexene-erhyl obtained by hydrosilylation of copolymers of 
dialkyl, alkylaryl or diaryl siloxane with methyl hydrogenosiloxane in the 
presence of viuylcyclonexane oxide, condensation products of the sol-gel 
type obtained from tnethoxy or trimethoxy silapropylcyclohexene oxide, 
urethanes incorporating reaction products of butanediolmonovinylether and 
of an alcohol having a functionality higher than or equal to 2 with an 
ahphatic or aromatic di-or triisocyanate, may be mentioned 34. 

The process of polymerization according to the invention 
comprises a first step in which at least one monomer or prepolymer capable 
of cationic polymerization is mixed with at least one ionic compound A+X - 
or (A+X-)p according to the invention, and a second step in which the 
mixture obtained is subject to actinic or (Eradiation. Preferably, the 
reaction mixture is subject to radiation after having been formed into a thin 
layer having a thickness lower than 5 mm, preferably in ine form of a thin 
layer having a thickness lower than or equal to 500 urn. The length of the 
reaction depends on the thickness of the sample and the power of the source 
at the active wavelength h It is defined by the speed at which it passes in 
front of the source, which is comprised between 300 m/rnin and 1 cm/min. 
Layers of the final material having a thickness higher than 5 nun may be 
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obtained by repeating many times the operation consisting of spreading a 
layer and treating it with the radiation. 

Generally, the quantity of photoinitiator used is between 0.01 and 
15% by weight with Tespect to the weight of the monomer or prepolyraer, 
preferably between 0. 1 and 5% by weight 

An ionic compound A+X" or <AtX")p of the present invention 
may be used as photoinitiator in the absence of solvent, for example when it 
is intended to polymerize liquid monomers in which the salt is soluble or 
easily dispersible. This type of use is particularly interesting since it 
enables to overcome the problems associated with solvents (toxicity, 
flammability). 

An ionic compound A+X" or (A+X*^ of the present invention 
may also be used as photoiiiitiator in the form of a homogeneous solution in 
a solution which is inert towards polymerization, is ready to be used and is 
easily dispersible, in particular in the case where the mixture to be 
polymerized or cross-linked has an elevated viscosity. 

As an example of inert solvent, volatile solvents such as acetone, 
methyl-ethyl ketone and acetonitrile may be metioned. These solvents will 
be used merely to dilute the products to be polymerized or cross-linked (to 
make them less viscous, especially when dealing with a prepolymer). They 
will be removed by drying after polymerization or cross-linking. Non- 
volatile solvents may also be mentioned, A non-volatile solvent will also 
be used to dilute the products which are intended to be polymerized or 
cross-linked, and to dissolve the salt A+X" of the invention when used as 
photoinitiator, however it will remain in the material formed and will thus 
act as plasticizer. By way of example, propylene carbonate, 
y-butyrolactone, ether-esters of mono-, di-, triethylene or propylene glycols, 
ether-alcohols of mono-, di-, rriemylenc or propylene glycols, plasticizers 
such as esters of phthalic acid or citric acid, may be mentioned. 

According to another embodiment of the invention a compound 
which is reactive towards polymerization can be used as solvent or diluent, 
said compound having a low molecular weight and low viscosity, and can 
simultaneously act as polymerizable monomer and solvent or diluent for 
more viscous monomers or prepolymers jointly used. After the reaction, 
these monomers having been used as solvent are pan of the finally obtained 
macromolecular network, their integration being more important when 
dealing with bifunctional monomers. The material obtained after radiation 
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is free of products having a low molecular weight and a appreciable vapor 
pressure, or capable of contaminating flic articles with which the polymers 
is in contact. By way of example, a reactive solvent may be selected from 
vinyl mono- and diethers of mono-, di-, tri- tetracthylene and propylene 
glycols, N-merhylpyrolidone, 2-propenylemer of propylene carbonate sold 
for example under the trade name PEPC by ISP, New Jersey, U. S A. 

To radiate the reaction mixture, the radiation may be selected 
from ultraviolet radiation, visible radiation, X-rays, 7-rays and p-radiation. 
When ultraviolet light is used as actinic radiation, it may be advantageous 
to add to the photoinitiators of the invention photosensitizeis intended to 
give an efficient photolysis with less energetic wavelengths than those 
corresponding to the maximum of absorption of the photoinitiator, such as 
those produced by industrial devices (X a 300 ran for mercury vapor lamps 
in particular). Such additives are known, and by way o£ non-limiting 
examples, anthracene, diphenyl-9, 10-anrhracene, perylene, phenothiazine, 
tettacene, xanthone, thioxanthone, acetophenone, benzophenone, 
l,3,5-triaryl-2-pyrazolines and their derivatives, and particularly derivatives 
which arc substituted on the aromatic nuclei by means of alkyl, oxa- or 
azaalkyl radicals enabling among others to change the absorption 
wavelength, may be mentioned. Isopropyl thioxantone is an example of 
preferred photosensitizer when an iodonium compound according to the 
invention is used as photoinitiator. 

Amonth the various types of radiations mentioned, ultraviolet 
radiation is particularly preferred On the one hand, it is more conveniently 
used than other mentioned radiations, On the other hand, photoinitiators 
are in general directly sensitive towards UV rays and photosensitizers are 
more efficient when the difference of energy (SX) is lower. 

The ionic compounds of the invention may also be used in 
association with initiators of the radical type which arc produced thermally 
or by actinic radiation. It is thus possible to polymerize 01 cross-link 
mixtures of monomers or prepolymers containing functions for which the 
modes of polymerization are different, for example, monomers or 
prepolymers which can undergo free radical polymerization and monomers 
or prepolymers which can undergo canonic polymerization. This 
possibility is particularly advantageous to produce mterpenetrated networks 
having physical properties which are different from those which would be 
obtained by mere mixture of porymers produced from corresponding 
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monomers. Vinyl ethers are not or are very lightly active by free radical 
initiation. It is therefore possible in a reaction mixture containing a 
phonomitiator according to me invention, a free radical initiator, at least 
one monomer of the vinyl ether type and at least one monomer comprising 
non-activated double bonds such as those of ihe allyl groups, to cany out a 
separata polymerization for each type of monomer. On the other hand, it is 
known that monomers which are electron deficient, such as esters or amides 
of fumaric acid, malric acid, acrylic or methacryhc acid, itaconic acid, 
ac^lonitrile, methacrylonkrile, maleimide and derivatives thereof, form in 
the presence of electron enriched vinyl ethers, charge transfer complexes 
giving alternate polymers 1 : 1 by free radical initiation. An initial excess of 
vinyl monomers with respect to this stoiehiometry enables to preserve 
polymerizable functions by pure canonic initiation. The setting in motion 
of the activity of a mixture of a free radical rmtiator and a canonic initiator 
according to the invention may be carried out simultaneously with the two 
reactants in the case, for example of a treatment with actinic radiation of a 
wavelength for which the photoinitiators of the invention and the selected 
free radical initiators are active, for examplle at X = 250 nm. By way of 
example, initiators that may be mentioned include the following 
commercial products: Irgaciire 184®, Irgacure 651®, Irgagure 261®, 
Quantacure DMB®, Quantacure ITX®. 

It may also be advantageous to use the two modes of 
polymerization in a sequential manner, to first form prepolymers which are 
easily produced and whose hardness, aaTiasrveness, solubility as well as 
degree of cross4irJdng may be modified by initiating the activity of the 
cationic initiator. For example, a mixture of a thermodissociable free 
radical initiator and a cationic rdiotoMtiator according to the invention 
enables to obtain sequential polymerizations or aross-bnkings, first under 
heat treatment, men under the action of actinic radiatioa In a similar 
manner, if a free radical initiator and a cationic photoinrtiator according to 
the invention are selected, the first being photosensitive towards 
wavelengths which are longer than those which activate the photoinitiator 
according to the invention, there is obtained a cross-linking in two 
controllable steps. Free radical initiators may, for example, include 
Irgacure®65l enabling to initiate free radical polymerizations at 
wavelengths of 365 nm. 
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It is also an object of the invention to provide for the use of ionic 
compounds A+X- or (A+XOp of the invention for reactions of chemical 
amplification of photoresists to be used in microlidiography. During such 
use a film of a material comprising a polymer and an ionic compound 
according to the invention is subject to radiation. The radiation causes the 
formation of me acid HX which catalyzes the decomposition or conversion 
of the polymer. After decomposition or conversion of the polymer on parts 
of the film which have been radiated, the monomers formed or the 
converted polymer are removed and there remains an image of the 
unexposed parts. For this particular application it is advantageous to use 
polymer compounds comprising vinyl units carrying an ionic substituent 
Among these compounds, poryiodonium salts having Formula (II), 
polysulfomum salts having Formula (VI), polyacybnlfomum having 
Formula (XT), polydiazonium having Formula (XV), salts of organometallic 
complexes having Formula (VET), may be mentioned After photolysis 
these compounds make it possible to obtain products which are not volatile, 
and consequently that produce no smell when dealing with sulfides. 
Among the compounds of the invention, those which are particularly 
preferred include polysulfanuims which are particularly efficient as 
photoinitiator, phenacylsuUbnium and polymers and copolymers of vinyl 
ferrocenium which may easily be obtained Among the polymers which 
may thus be modified in the presence of a compound of the invention, 
polymers containing units of ester or arylcther of tertiary alcohol for 
example poly(ph1haldehydes), polymers of bisphenol A and a diacid, 
polytertiohutoxycaibonyl oxystyrene, polyterttobirtoxy-a-methyl styrene, 
poly&ternobufylfumaratc^ and polyacrylates of a 

tertiary alcohol, in particular tertiobmyl polyacrylate, may be mentioned. 
Other polymers are described in J.V. Crivello et al, chemistry of Materials 
8, 376-381, (1996). 

The ionic compounds AhC" or (A+X-)p of the present invention 
which have an elevated thermal stability, have many advantages as 
compared to the known salts of the prior art. 

The present invention is described hereinafter more in detail by 
the following examples given only as illustration. 
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Example 1 

To 100 ml of a solution of deionized water containing 15 g of 
potassium bis-fluoiosulmnimide, KN(S0 2 F) 2 and kept at 0°C are added 
21 g (1.43 x 10-3 moles) 0 f diphenyHodonium chloride, (CgHs^lCl. The 
mjxrure is steed for 1 hour away ton light. The precipitate which 
corresponds to diphenyi-iodorium bis-fworosulfonylimide, 
|N(S02F)2H(C6Hs)2 ! Q + > wa& separated by filtration, washed in cold water 
and dried under vacuum, yield: 91% (27.8 g) 

Elementary analysis: H: 2-2%; C: 31.4%; N: 3%; F: 8.24%; 
S: 14.1%; I: 27.6% 

Example 2 

0.16 g of lithium hydride are suspended in 25 ml of anhydrous 
THF. 1.53 ml of trifluoroethanol are added dropwise while stirring. At the 
end of me reaction and hydrogen release, the solution is filtrated and cooled 
at 0°C. 2.03 g of sodium bis-fluorosnlfcmymuide, NaN(S02F)2, are then 
added by portions. After 1 hour of reaction at 25°C a lithium fluoride 
precipitate is separated by cenfifugation. The solvent is eliminated by 
means of a rotary evaporator and the product is dissolved in 50 ml of water, 
filtrated and 3.2 g of diaryhodonium chloride, (CgHs^ICl, are added. The 
precipitate is stirred at 0"C for 2 hours away from light and separated by 
filtration, followed by washing with cold water and drying under vacuum. 
7.2 g {yield 88%) of [(CF3CH2°)2SCi2N]"t( c 6H5)2l3" t ' we obtained. 

Example 3 

A sample of (4-octyloxyphenyl)phenyl iodonium tomenesulfonate 
(in short C8-0-iodonium) was prepared according to me method of Crivello 
et al (J, Poiynu Set: Part A: Polymer Chemistry, (1989), 27, 3951-3968) 
by reacting hydroxytosyloxyiodobenzene with octyloxybenzene in a 
mixture of acetonitrile and acetic acid, Octyloxybenzene was previously 
obtained by reacting sodium phenate with bromooctane in a water/toluene 
mixture by phase transfer catalysis in the presence of tetrabutyl ammonium 
bromide. To Sg of this compound in solution in 60 ml of 
methylethylketone (MEK) are added 3.02 of potassium bis- 
fluorosulfbnylimide. The mixture is stirred magnetically for 1 hour at room 
temperature and filtrated to remove the insoluble potassium 
toluencsulfonate. The solution is poured to a flask which is adjusted to be 
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adapted on a rotary evaporator and the solvent is evaporated. The last 
traces of MEK arc eliminated under a vacuum primary pump and the 
residue is in the form of a viscous oil (8.04 g, 98%). There is added thereto 
an equal weight of dichloromethane enabling to give a frnid mixture which 
can be handled. Solubility tests are made in adjusted flasks after adding a 
given quantity of mixture and evaporation of the volatile fraction (CH 2 a 2 ). 
Results of the tests are given below: 



solvent 


CH2CI2 


MEK 


DVE-3 


CDMDVB 


E +DVE-3 
1:1 


solubility 


□ 


□ 


s 


S > 10 % 


(_s > 10 % 


solvent -» 


toluene 


BVE-1 


photo-1 


PDMS 10 


PDMS 500 


I solubility 


9 


s 


c > 1 % 


S > 2 % 


s > 1 % 



□ = complete miscibility 

s = solubility- 20% by weight (w/w) 

c = compatible (absence of microseparaiion of optically visible 

phase) 

DVE3 = triethylene glycol divinyl ether 
BVE-1 «■ birtancdiolmonovinylether 

photo- 1 =■ resin for resist with chemical amplification: poly(t- 
butoxycarboxystyrene- co- cyanoethylacrylate) 1:1 

PDMS 10 = cx,cB-trmctlrylstioxy-poty viscosity 10 cSt, 

M w 1250 

PDMS 500 - dito; viscosity 500 cSt, M w 17250 

This example shows the excellent properties of solubility of these 
salts, in particular in solvents, monomers and polymers of low polarity and 
of hydrophobic character. Similar results are obtained with salts of bis- 
fluorosulfonimide of (dotecyloxyp!wmyl)phenyl iodoninm (C12-iodonium) 
and of (octadecyloxy phenyl)phecyl-iodonium (C18-0-iodonium) having 
aliphatic chains respectively of 12 and 18 carbon atoms. 



19.3 g of 2-ethymcxyl-magriesrum prepared from 2-ethylhexyl 
bromide, are reacted with 15.7 g of biomobenzene in the presence of a 
catalyst based on bis[bis(&phenylphospMonoctr^ 19 g of 
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2-etbylliexyl-beiLztiie thus obtained were dissolved in 60 ml of an equal 
volume mixture of trifhioroacctic acid and anhydride maintained at 0 a C 
under storing, to which 3 .5 g of sodium iodide and 4.2 g of iodic anhydride 
are added. The solvent is removed with a rotary evaporator. Then the 
residual product is dissolved in 30 ml of acetonitrilc and poured in 200 ml 
of water containing 10 g of sodium acetate and 2 g of sodium sulfite to 
which there are added 14 g of potassium bis-fluorosulfonylimide. The 
organic phase is extracted with dichloromethane and washed with water. 
The solvent is eliminated by means of a rotary evaporator to leave an oily 
liquid of bis-fluorosulfonylimide of bjs-[4<2-emymexyl)]phenyl-iodomurn. 
This ionic compound presents characteristics of solubility in hydrocarbons 
and silicon oils comparable to those of compounds with longer alkyl chains 
such as bis(dodecylbenzene) iodonium associated to the anion PFg". It has 
a Hpophilic character more noticeable than that of the compound of 
Example 3. it is particularly advantageous to catalyze the cross-linking of 
antiadhesive silicon coating and the polymerization of the monomers of low 
polarity such as cydohexanedimethanoldivinylether, 2-ethyIhexylglycidyl- 
ether or 2-ethylhexylvinylether. 

Example 5 

To 40 g of aUyloxybenzene 50 ml of acetic acid are added dropwise 
78.4 g of phenyUodosotoluene sulfonate in 100 ml of acetic acid and the 
mixture is stirred at room temperature for 2 hours. The reaction mixture is 
poured into It of dioxane, the precipitate of (allyloxyphenyi)- 
phenyliodonium toluene sulfonate obtained is washed with ether and dried. 
Conversion into bis-flucrosulfonylimide is carried out by mixing 15 g of 
(allyloxyphenyl)'phenyhodonium toluenesulfonate and 7 g of KN(SC<2F)2 
in 150 ml of water at 0°C. The salt is extracted with 2 x 50 ml of 
mchloromethane and the solvent is evaporated. The residual salt 
(consisting of (alryloxypheayl>phenyliedomnm bis-fluorosulfonylimide is 
diluted with 60 ml of THF and is introduced into a three-neck flask 
provided with a cooler, a mechanical stirrer and a neutral gas inlet (Argon), 
said flask containing 8.5 g of a copolymer of dimethylsiloxane and 
(hydrogeno)(methyl)-siloxane (VMS 301 25% SiH, M w 1900 sold by 
Gelest Inc., Tullytown, PA, U.SA.) in solution in 60 ml of THF and 90 mg 
of chloroplatinic acid J^PtCIg. The mixture was heated under reflux for 2 
hours. 1 g of 1-hexene was thereafter added and the reaction was continued 
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for 1 hour- A sampling enables to confirm the complete disappearance of 
m. bands of the SiH bond which confitms hydrosilylaiioii between the allyl 
groups of (auyloxvphenyl)-phenyliodomum bis-fluorosulfonylimide and 
groups SiH of me copolymer of dimethylsiloxane and (hydrogeno)(memyl)- 
siloxane. The polymer thus obtained which contains ionic pendant groups 
is precipitated in methanol and purified by means of three operations of 
dissolution (THF)/precipitation (methanol and ether). 

Example 6 

6.5 g of trifiuoromemanesulfoiiainide CF3SO2NH2 ^ 10 - s 1131 & 
pyridine in 60 ml of dichloromethane are cooled at -15°C and 3.6 ml of 
sulfuryl chloride in 10 ml of dichloromethane, and 4.6 ml of 1,1,1,3,3,3- 
hexflfluoro-2-propanol are added dropwise. The mixture is stirred for 1 
hour at -15°C, then for 4 hours at room temperature (25°C). The reaction 
mixture is filtrated and the solvent is removed with a rotary evaporator, the 
solid residue obtained was dissolved in 50 ml of water containing 5 g of 
sodium acetate; 18.45 g of finely pulverized bis[4-(diphenylsulfonio> 
phenyl]thioether bis(hexafluorophosphate) (previously prepared according 
the method of Akhtar et aL (Chem Mat, (1990), 2, 732 and K.T. Chang, 
US 4, 197,174) were added, and the mixture was stirred at room temperature 
for 3 hours in a roller crusher in a flask of rigid polyethylene containing 
zirconium oxide balls. The suspension obtained was filtrated and the 
resulting solid was dried. There is thus obtained 28 g (yield: 78%) of a 
compound of the following formula. 
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Example 7 

Bis(4-fluorophmylH4(4-benzoylphenyi(Mo)plifiiiyl]3iilfoniiBn 
methanesolCoBaTe was prepared according to the method of Abe et al (US 
5,534,557) by a Friedel-Craft reaction between benzoic acid and dipbenyl- 
thioether, and by condensation in Eaton reactant (P2O5/CH3SO3H) (J. Org. 
Chem. (1973), 38, 4071) in the following manner: 15 g of 4-benzoyl- 
diphenylthioether, 12.4 g of 4,4'-difluorodiphenylsulfoxide, 20.6 g of 
ph osphorus pentoxide are dissolved in 206 g of methane sulfonic acid and 
the reaction mixture was kept at 80°C for 3 hours. 

The solution containing bis-(4-flTiorophenyl)-[4(4- 
benzoylphenylihio)phenyl]su]fonium rnethanesrjfonate which was formed 
during the rection was poured into 700 ml of water containing 200 g of 
sodium acid and 12 g of potasaumbis-fluorosulfbnvlimide. The precipitate 
of bis(4-fluoroph^yl)-[4^4-bens^]phen^ which 
was produced was separated by filtration and recrystallized in 2-propanol. 
Elementary analyses: H: 3 .06%; C: 53.8%; N: 2.03%; F: 1 1%; S : 1 8.6%. 

Example 8 

13.2 g of sodium thiophenate and 19.04 g of 9,10- 
dibromo anthracene were dissolved in 100 ml of N-metlrylpyroilidone at 
180°C. The reaction product (DPA) was washed with water and 
re ays tallied in a chloroform/emanol nrbctnre. 

6g of DPA, 4,2 g of bromobutane and 10 g of potassium 
tris(£luorosulforryl)methy]ide was heated in 40 ml of MEK in a sealed flask 
at 60°C for 24 hours, and the resulting mixture was filtrated to remove the 
insoluble potassium bromide. The solvent is removed by means of a rotary 
evaporator. There was obtained a salt having the structural formula: 
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This salt is much, more active, in required mass fraction, as well as in 
polymerization kinetics, than the conventional sulfonium salts. Contrary to 
the method of preparation described in Hacker et al (US 4,760,013) for the 
salt SaFg-, no silver salt is required for the preparation of this compound 
because of the solubility of the salts derived from, the anions of the present 
invention in solvents where alkali halides are completely completely 
insoluble. 

Example 9 

A poryether was prepared by reacting 15 g of dimercaptohexane 
with 18.67 g of l,2-bis(2-cmoroemoxy)etijane in 200 ml of 
N-methylpyrrolidone at L50 C C in die presence of 10 g of potassium 
carbonate. The polymer is precipitated in water and purified by means of a 
plurality of operations of dissolution (THF) / precipitation (fiethylether) 
and separation by cenrrjfhgation in a qina\p. container. The polymer is in 
the form of sticky mass. 

In a three-neck flask provided with a cooler, a mechanical stirrer 
and a neutral gas inlet (Argon), 7 g of the polymer are dissolved in 120 ml 
of dichloromethane (CH2CI2) and 4.8 g of 2-bromoacetophenone are added 
dropwise. The mixture was heated under reflux at 40°C. A precipitate 
rapidly appeared. The reaction was continued 12 hours after the 
appearance of the precipitate. The polyphenacylsulfomum bromide was 
separated by filtration and washed with dichloromethane and ether. 

5 g of the polyphenacylsvdfonium bromide were dissolved in 60 
ml of water, the solution is filtrated and 2.5 g of potassium 
bis(fluorosulfonyl)imide K{FS02)2N in 25 ml of water were added under 
stirring. A precipitate was immediately formed and stirring was continued 
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for 1 hour. The polypheiiacylsulfioiuum msfluorosulfonyhmide polymer is 
separated by filtration and dried (quantitative yield). 



solvent 


Acetone 


C2H4CI2 


MEK 


DVE-3 


epoxy/DVE3 


| solubility 


soluble 


s 


s 


S>3% 


s>3% 



DVE-3 = triethylene glycol divinyl ether 
MEK - methylethylketone 



Example 10 

The properties of solubility of certain polyicnic compounds of the 
present invention have been compared to the properties of a polyfiodonium) 
prepared according to Crivello & Lam (J. Pofym. ScL; Polymer Chemistry, 
(1979), 17, 3845-3858). The polyiodonium according to Crivello et al was 
obtained by trans-addition of (4,4^N-mal£iinido)diph£myIiodoninm chloride 
to 1,10 decanethiol in m-cresol in the presence of a tertiary base, followed 
by metathesis in the presence of NaPFg, The compounds of the present 
invention nave been prepared in the same manner, but by replacing for the 
metathesis, NaPFg by one of the following salts: Na + (FS02)2N", 
Na+[(CF3)2CHOS02]2N-, NA + (FS02)3C\ The results are given in me 
following Table. 



anion solvant 


Acetone 


C2H4CI2 


MEK 


NMP 


PEPC 


(FS0 2 ) 2 N- 


soluble 


s 


s 


S 


s 


r<CF3)2CHOS0 2 l2N" 


s 


s 


s 


S 


s 


(FS0 2 ) 3 C- 


s 


s 


s 


s 


s 


PF6 


insoluble 


i 




i 


i 



MEK = methylemytketone 

PEPC = propylene carbonate + ethylene carbonate 

NMP = N-methylpytroUdone 



Noted differences of solubility were also observed with linear 
polysulfonium salts described by Kucziuski (US 5,550,171) which are only 
soluble in solvents in which the solubility parameter is equal to 22 MPal/2 
corresponding to N-methylpyrrolidone "NMP and to propylene carbonate. 
The photoinitiators obtained by replacing the anion MFg" (M = P, As, Sb) 
with those of the invention such as (FSO2O2N" or [(CF3)2CHOSC>2]2N" 
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become soluble in common and easy-to-use solvents having solubility 
parameters lower than 15 MPa 1 ^ such as methylethylketone, acetone, 
acetonitrile. 

Example 11 

10 g of (cumene)cyclopentadi&nyl-iron hexafluorophosphate 
(Irgacure 261, Ciba-Geiby, Switzerland) (noted (TFe^PF^) have been 
dissolved in 50 ml of dicMoroethane. To this solution 5,7 g of potassium 
bis-fLuorosidfonylimide in solution in 15 ml of nhrometbane were added. 
The mixture was stirred 1 hour and potassium hexafluorophosphate KPFfi 
was separated by filtration The solvent was removed by means of a rotary 
evaporator to leave an orange powder consisting of 
(cumene)cyclopentadienyl-iroii, bis-fhiOTosulfanylimide, very soluble in 
common solvents and vinyl monomers. 

The results of solubility tests are given hereinafter. 



solvent -> 


Acetone 


MEK 


DVE-3 


CDMDVE 


E +DVE-3 
1:1 


rFFell+(FS02)2N- 


soluble 


s 


s 


s>8% 


s>5% 


CDMDVE = 


cyclohexai 


ledimed: 


lanolmvinyiether 





E = bisphenolAdiglyoidylether 

DVE-3 = trierhylene glycol divinyl ether 
MEK - methylethylketone 

Using the same process, 10 g of Irgacure 261 and 7 g of potassium 
(fluorosulfor^lXtrmuoromeumcsuKororl)intiik K(FS02)NS02CF3 are 
reacted to give cumene(eyclopentadicnyl-iron 

(fluorosuUrmylXtriilnaror^ 
[[Pe]] + [(FS02)NS02CF3]" in a quantitative manner, 

Example 12 

1 ml of bromine diluted in 5 ml of acetonitrile was added to 10 g 
of butylferrocene (Aldrich, Milwaukee U.S.A.) in solution in 50 ml of 
acetonitrile maintained at 0°C. To the blue solution obtained, 9.5 g of 
potassium bis-fluorosulfonylimide have been added The mixture was 
stirred 1 hour and the precipitate of potassium bromide was separated by 
filtration. The solvent was removed by means of a rotary evaporator. 
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There is obtained a dark blue oil which, rectystallizes by grinding with 
ether. The butylimicimum. bis-fluorosulfonylimide obtained in the form of 
crystals was washed with ether and kept away from, light 

Elementary analysis: H: 4.7; C: 43.8; N: 3.65 ; F: 14.8; S: 16,8. 

Example 13 

3.4 g of [bk(trMuoroacetoxy)iodo]ben2fine were added to 5 g of 
1,2-difeCTocenyletfaane (sold by Aldrich Co., Milwaukee, U.S.A.) in 
solution in 50 ml of toluene. A blue precipitate is immediately formed- It 
was separated, washed with ether and dried. 5 g of the solid obtained were 
placed in solution into 25 ml of water and 3.6 g of potassium 
bis(fluorosulfonyl)irnide were added. The precipitate of ferrocene dimer in 
the form of a salt of the imide anion was obtained with a quantitative yield 
in the form of a blue crystalline product 

Example 14 

To 6 g of a copolymer of vinytferroccne (sold by Aldrich Co., 
Milwaukee, USA.) and butyl methacrylate containing 42% organometalKc 
units obtained by free radical polymerization induced by 
azobis(butyronitrile) in solution in toluene, there were added 3.3 g of 
|bis(tribluoroacetoxy)iodb]benzene (sold by Aldrich). A blue precipitate is 
immediately formed and it was separated, washed with erher to remove the 
excess of oxidizing agent and dried. 5 g of this poly(ionic) compound of 
ferridnium associated to the trifluoroacetate anion were placed in 
suspension in 25 ml of water to which there were added 2.2 g of potassium 
bis(fuiorosulfonyl)imide. The precipitate of the poty(ionic) compound of 
toe imide anion of poryferxicmium was obtained in a quantitative yield in 
the form of a blue amorphous powder which is soluble in most of the 

Example 15 

An oligomer of diazonimn was prepared according to the method 
described in U.S. 2,714,066 by condensation of 4-mazodiphenylamine 
crdoroancate with formaldehyde. 25 g of this polygenic) compound were 
dissolved in 500 ml of water maintained at 0°C and containing 50 g of 
sodium acetate and 28 g of a di-sodium salt of ethylenediaminetetraacetic 
acide (EDTA). 17 g of potassium salt of bis(fluorosulfonyl)imide in 
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solution in 50 ml of water were then added. The poly(ionic) compound was 
separated by filtration and dried (quantitative yield), and maintained at 0°C 
away from light. This compound is very soluble in the common organic 
solvents of average polarity such as MEK, and is soluble in monomers of 
type DVE-3 or PEPEC and glycidyl ethers. 

Example 16 

Negative photoresist 

2 g of pdy(4-hydroxystyrene)-c~styrene (8:2) (sold by Shinetu, 
Japan) in solution in 20 ml of djmemylformgrnide were added to 9.7 ml of a 
1M solution of potassium hydroxide in methanol containing 1.3 g of 
chloroethylvinyletber. The solution was heated at SO^C for 1 hour and the 
reaction mixture was poured into 100 ml of water whore the poly(4- 
vmyIoxyethyl)-styrene-co-styrene formed has precipitated. The polymer 
was purified in a plurality of operations of dissolution precipitation in 
acetone (solvent)/water (precipitant) and acetone (solvent/ether 
(precipitant). 

1 g of poly(4-virryloxyethyl)-siyrene-co-styTene and 20 mg of 
polymer of Example 5 in 10 ml of MEK were spin-coated on a silicon 
substrate so as to form a film 0.5 p thick. The film was subjected to an 
exposure of 1 MJ/cm^ obtained by a laser KrF through an interferential 
mask. The development was carried out with THF. The resolution 
obtained, observed with an electronic microscope (SEM) is of the order of 
the thickness of the film, i.e., 0.5 jim. This photoresist contains no metallic 
element capable of contaminating silicon. 

Positive Photoresist 

1 g of poly(4- t-butnxycarboxystyrene) in dichloroetbane and 
60 mg of polymer of Example 9 were spin-coated on a silicon substrate so 
as to form a film 0.5 urn thick The film was subjected to an exposure of 
1 MJ/cm 2 obtained with a laser KrF through an interferential mask. The 
development was carried out with a solution of 4% tetramethyl ammonium 
hydroxide in water. The resolution obtained, observed with an electronic 
microscope (SEM) is of the order of the thickness of the film, i.e., 0.5 pm. 
This photoresist contains no metallic element capable of contenunating 
silicon. 
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Example 18. 

The properties of photo-initiation of the products of the invention 
are illustrated by the results gathered in the following Table. The polyionic 
compounds of me preceding Examples were used at the rate of 1% by 
weight in different monomers and were radiated with UV radiation at 254 
mn with a power of 1900 mW/cm 2 for 5 seconds, followed by a period of 
10 minutes enabling the species produced to propagate in the medium 
(postcure). 
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cross-linking 

highly exothermic polymerization giving a colored polymer 
polymerization giving a non-sticking resin 
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1 Abs trace 

Ionic compound comprising at least one group A+X*, 
characterized in that: 

- A" 1 " is a canonic group selected from the groups consisting of 
biaryliodoninm, arylsulfcninm, aiylacyisultbrdinn, diazonium 
groups and organometallic cations comprising a transition metal 
complexed with at least one unsaturated cycle comprising 4 to 12 
carbon atoms, said canonic group possibly being part of polymer 
chain; 

- X" is an imide anion [FSC^NSC^R'f]- or 
[RfCH 2 0SO2NSO 2 R' f ]- or [(Rf^CHOSC^NSC^R'f]-, or a 
mcthylide anion fFS0 2 C(Q)S02R'F]- or 
[RfCH20S0 2 C(Q)SO 2 R , f]- or [(Rf) 2 CHOS02C(Q)S0 2 R , f]- in 
which: 

1) Q represents: 

• F-> Br- or CN-; 

- an aliyl radical having 1 to 30 carbon atoms; 

- an aryl or alkylaryl or arylaliyl radical having 6 to 30 
carbon atoms; 

- a group R"f-, a group R"fS0 2 -, a group R"fCH20-S0 2 - 
or a group (R"f)2CHO-S02S 

2) R F and R^, as well as R"p possibly when X" is a methyfide 
anion, are independently selected from the group consisting of 
fluorine, perhaloalkyl groups having 1 to 30 carbon atoms. 
(r^ihaloalkyi)alko«y groups having 2 to 30 carbon atoms, 
perhalogenated cycloaliphauc groups having 3 to 30 carbon 
atoms possibly containing heteroatoms selected from O and N 
and/or possibly carrying at least one perhaloalkyl chain, and 
perhalogenated aryl groups having 6 to 30 carbon atoms; or 

3) R F and R'p together form a bivalent radical selected from 
perftnormated linear alkykne radicals having 2 to 8 carbon 
atoms; or 

4) when X- is a mcthylide anion, R'p and R" F on the one hand, or 
R F and R"f on the other hand, together form a bivalent radical 
selected from perfluorinatcd linear alkylene radicals having 2 to 
8 carbon atoms. 
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This compound when treated with actinic or p-radiation gives 
adds useful as catalysts for cationic polymerization or modification of 
polymers. The preparation of this compound is also disclosed. 

2. Representative Drawinc; 

none 



